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ABSTRACT

This report details the origin and subsequeat modi-
ficitions made over time to the Dep.rtment of Defense
Explosive Safety Quantity~Distance (ESQD) Standards for
nass detonating explosives, especially those related to
submsrine tender operations. These standards are based
upon the reasoned deliberations of the Department of
Defense Explosives Safecy Board (DDESB) since its inception
in 1928 to the present. Investigation of these ESQD Board
standards was accomplished primarily by studying the
official historical volumes at the DIPESB which detailed
the teciinical data, administrative any military constraints,
and sccidental and test explosions experience upon which
the judgments of Board members were based. '

Volume I summarized the overall E5QD problem, including
its background. A brief overview and summary is given
therein of (1) the materials investigated and reported upon,
and (2) the origins and modifications to the ESQD standards.
Conclusions drawn and references studied are also included.

Volume II consists solely of the appendices referred
to 1in Volume I.

ADMINISTRATIVE INFORMATION

This study was performed for the Naval Surface Weapons Center White
Qak Laboratory (NSWC/WOL) in support of the Naval Sea Systems Command
Program for Test and Evaluation of Explosive Safety Criteria. Funding
support was furnished by NSWC/WOL Purchase Order N60921~77-P0 W00062
of 1 Dec 1976, and Work Request WR N60921-78-WR-W0059 of 28 Oct 1978.

DISCLAIMER

Irrespective of the copious ass{istance of Board persounel during the
performance of this study, it should be clearly understood that any data
paraphrased or conclusions stated in this raport solely reflect the views
of the auther. Errors of sumpation or interpretation of the facts as read
and understood are the respoasibility of the author and the statezenis aad

“in this report do not necessarily reflect the views, agreement, or
endorsament of the DDESB. :
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DETAILED SUMMARY OF MATERIALS STUDIED AT TUE DDESB

All of the materials studied or considered as potential sources of
data for this report are noted and summarizaed in some detail in this
appendix. Whaere extensive notes or analyses of these sources were mide,
these additional data are presented in the remaining Appendices of this

Tepore.

Table A-1 (tables appear at the end of each appendix in order mot to
disrupt text continuity) summarizes the volumes investigated of the DDESB'S
"Minutes of Meetings.”" Noted are the page numbers for each volume, range
of dates covered, number of the Board meetings covered and associated
dates given in each volume. The actual notes taken from these volumes
are shown in Appendix B. These volumes were last viewed on 19 Apzil 1977,
and at that time, were numbered up to Volume 41* (up to page 17,590).

The last-placed document in this volume was then dated 28 March 1977.
Data concerning all 276 meetings of the DDESB held to this date were then
(included in these volimes. )

In March 1976, Mr. B. L. Knasel of the Operations Divisiocn, DDESB,**
made a broad overview summary of all the information contained in the
"Minutes of Meetings" of the Board. Even though this summary was not
limited to matters relating to ESQD stcandards, it was considered of
inrerast to this project and read. BHighlights from this summary pertaining
to the subject topic are shown in Table A-2.

The Secretary to the Chairman, DDESBE, maintains a subject matter
index of information contained within the '"Minutes of Meetings" of the
Board.*** This index was searched to make doubly sure that no data within
the "™Minutes of Meetings' were inadvertently cmitted £zrom the summary
shcwn in Anpendix B. The headings for the various cards in this index are
shown. in Appendix C as a complement to the data in Appendix B. Iaformation
considered of special interest to this project, contained ou file cards
labeled "Tenders" and "Torpedoes", is shown in Table A-3.

The accual verbatim tranmscripts of deliberations of the DDESB, pre~
sented in the "Minutes of Meetings'' of the Board, are considered privi-
leged information.** However, much additional i{aformation btesides resumes
and verbatim transcripts of formal Board meetings is contained in these
documents. These include correspondence, memoranda, formzl working papers,
tentative drafc documents, etc. Several of these documents which were
not privileged seemed to be of special significance to this projectz

* Refiling and neataning of these files may result in some changes in zhe
numbers of each lndividual volume; however, the aumbers shown for each
page of data will remain the same,

** Parsonal communications with this gentclemen, 25 November 1976,

**kParsonal communicacion: Ms B. J. Mastc, Office of Ihe Chairman, DDES3,

31l January 1977. -

————
a
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either decause of their specific relevance or else because of their de-
scriptions of workings (or enlarged respousibilizies) of the Board. These
documents wers reproduced, with the permission and assistance of personrel
at the DDESB, and their conterts are sumarized in Table A-4. The repro-
duced marerials are shown in Appendix D and are also 1ndics:cd at the
appropriate items in Table B-1.

Over the years, the DDES3 has published technical papers dcaling with
various aspects of explosives safety. A list of these papers is given in
Table A-5. With only one or two exceptions (e.g., TP-10), all of these
documents are of some relevance to the topic of the origins and subsequent
modifications of the ESQD standards. This is especially true of papers
oumbered 1, 7, 8, 12 and the unpublished document dated 1 July 1948.

In addition, since 1959, the DDESB has been the sponsor of yearly
(until 1974) or bi-yearly (since 1974) explosives safety seminars. A :
listing of the minutas of the 17 seminars held to date 1is given in Table A-6.
Their purpcse is to discuss the latest developments, as well as current
problens, related to the field of explosives safety. Attendance represents
variocus agencies of the U.S. Govermment and industrial firms performing
services to the Government by comtract. Although the presentations and
discussions have no official status, mersly rapresenting the opinions and
views of the participants, questious raised and data presented at these
meetings over the years have been influential in molding Board views on
the topics of concern to this raport. Papers of special significance in
this regard have been foted elsewhere in this report and referred to in
the references cited.

Tinally, the enormous quantities of data contained in the technical
library of the DDESB were searched, within the limits of the time available
for this project, to at least sscertain the nature and quantity of the
data available there. These data consisted primarily of corporate and
Government laboratory documents on topics related in some way to explosives
safety. These documants filled approximately 36 ft of standard library
shelves. Other data included military instructions, manuals, guides,

- vagulactions, handbooks, pamphlets, and additional miscellaneous publi-
cations of the thres uniformed Services. .

‘In addition to the data noted above, the DDESB maintains in their
library aporoximately 2500 sccident raports oa file covering the last 73
years or so. Such information previously has been reported upon and was not
deened directly relevant to this study of the origin and subsequent modi-
fications of the ESQD standards except insofar as lessens learned from this
vealth of experience has sffected the subsequent deliberacions and decisions
of Board members. This is especially true for those large and significant
accidents which have been carefully studied and widely reportad.l=é«

*Referances are shown ou page 3.




Table A-l. Surmary of Information Organization in DDESB

*Minutes of Meatings"®

UNCLASSIFIED VOLUMES

Board Meatings (Number(s)) and

Vol Pages Included Datss Covered** Associated Dzate(s) ;

1| 14337 5 Sep 24 -

29 May 41

1/2 Jul 28; 2/6 Aug 28; 2/11 Aug 28;
3/27 Sep 28; 4/5 Nov 28; 5/8 Jan 29;
6/4 Peb 29; 7/13 Mawr 29; 8/2 May 29;
9/1 aug 29; 10/7 Oct 29; 11/4 Dec 29;

12/10 Feb 30;
Jua 30; 15/20
17/18 Jan 31;
May 31; 20/20
22/14 Nov 31;

- Mar 32; 25/19

27/22 sep 32;
Jan 33; 30/15
32/17 Jul 33,
Oct 33; 35/19

13/3 apr 30; 14/3

Aug 30; 16/24
18/17 Mar 31;
Jul 31; 21/15
23/15 Jan 32;
May 32; 26/1S
28/25 Nov 32;
Mar 33; 31/1S5
33/21 sep 33;
Jan 34; 36/15

Nov 30;
1e/18
Sep 31;
24/15
Jul 32;
29/20
May 33;
34/5
Mar 34;

37/17 May 34; 38/17 Jul 34; 39/28
Sep 34; 40/1 Feb 3S; 41/6 Dec 35;

42/26 Sep 36; 43/11 Nov 37; 44/11

Dec 37; 45/9 Apz 38; 46/14 Mar 39;
47/13 Aug 40; 49/29 Jan 41; 50/27

May 41.

-2 338 - 659 22 Jan 42 -

" 24 Teb 44

51/22 Jan 42; %$2/23 Fab 42; S3/11

Mar 43; S54/24 Mar 43; 55/19 Apr 43
£6/12 Jul 43; 57/1S Sen 43; 58/26

Jan 44; 'S9/24 Feb 44.

44-
45

60/8 Apr 44; 61/4 May 44; 62/12
May 44; 63/3 Jun 44; 64/15 Jun 44;
65/7 Aug 44; 66/22 Aug 44; 67/27
Sep 44; 68/2 Oct 44; €9/7 Qct 44;
70/18 Oct 44; 71l/not shown; 72/not
shown; 73/13 Nov 44; 74/2 Jan 4S.

3| 670 - 1104 4 May
~ 2 Jan

* These sc-called "Minutes of Meetings" of the DDESR® contain not only 3
resumes and verbatim transcripts of meeting deliberations but also extrsmely \ ﬂ
large cuantities of relatad matezials including official DDES2 corxzespon-

dence, formal publications (at various stages of raview and preparaticn),

and documentation back-up papers.

** sSoma ovarlap in dates will occur due to the time lag with some corrzes-

pondence, filing idiosyncrasies, atc. Dates are usually quits consistantly
chronological. The largest range of dates noted ara shown.
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Table A-1.

UNCLASSIFIED VOLUMES

Pages Included

Dates Covered

{Continued)

Board Meetings (Number(s)) and
Associated Date (s)

1105 - 1538

1539 - 2040a

2041 - 2601
2602 - 3003
3004 - 3129

8 Jan 45 -~
23 Nov 45

31 Dec 45 -
15 Jan 48

15 Jan 48 -
9 Apr 51

S Apr 81 -
10 oet 54

6 Oct 54 -
21 Jul 55

75/15 Jan 45; 76/3 Maxr 45; 77/26
Mar 4S; 78/12 Apr 45; 79/17 Apr 45;
8Q/26 Apr 45; 81/23 May 45; 82/8
Jun 45; 83/14 Jul 45; 84/7 Aug 45;
85/20 MNowv 45.

86/4 Jan 46; 87/22 Jan 46; 88/19
Feb 46: 89/2) Mar 46; 90/2 Apr 456;
91/23 Jul 46; 92/20 Aug 46; 93/14
Nov 46; 94/14 Mar 47; 95/12 May 47;
96/9 Jun 47; 97/8 Oct 47; 98/13
Jan 48. :

99/10 Nov 48; 100/23 Nowv 48;

101/22 Cac 48; 102/2% Mar 49;

103/9 M.y 49: 104/15 Aug 49; 105/24
Oct 49; 106/19 Dec 49; 107/20 Feb 50;
108/27 Apr 50; 109/5 Jun 50; 110/10
Jul §9; 111/22 Agg 350; 112/23 Qct 50;
113/20 Nov 50; 114/15 Jan 81; 115/29
Mar S1.

116/30 Apr S1; 117/31 May 51; lis/2l
Jun 51; 119/30 Jul S1; 120/15 Oct 51;
121/7 Jan 52, 122/14 Apr 52; 123/12
May 52; 124/23 Jun S2; 125/14 Jul 52;
126/20 apr 53; 127/27 Apr S3; 128/4
May 53; 129/11 May S3; 130/18 May 53;
131/285 may 53; 132/1 Jun 53; 133/29%
Mar 54; 134/26 Jul 54; 135/30 Aug 34;
136/22 sep S4.

137/8 Oct S54; 138/18 Cet 54; 139/29
Nor S4; 140/10 Jan 55; 141725 Jan 55;
142/21 Peb S5; 143/12 Apr 55; 14472
May 55; 145/18 Jul SS.
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Table A~l. (Continued)

UNCLASSIFIED VOLUMES

Board Meetings (Number(s)) and

Vol Pages Included Dates Covered Associated Date(s)

T T T T T A T T A ey Yo IR Y T

9 3121 - 3315 1 Aug 55 - 146/1 Aug 55; 147/22 Aug 55; 148/26
17 Sep 56 Sep 55; 149/17 Qct 55; 150/28 Now 55;
181/15 Dec 55; 152/23 Jan 856; 153/12
Mar 56; 154/16 Apr 56; 155/21 May 56;
156/18 Jun 56; 157/16 Jul 56; 158/20
Aug 56.
10 345N 17 Sep 56 159/17 Sep 5S8&; 160/1S Oct 56; 1l61/1°
9 Jul 57 Nov 56; 162/22 Jan 57; 163/18 Feb 57;
164/25 Mar 57; 163/ Apr S57; l66/22
Apr S7; 167/2C May S57; 168/4 Jun 57;
169/17 Jun S7.
11 - 3580 15 Jul 57 170/15 Jul §57; 171/19 Aug 47; 172/16
27 Mar S8 Sep §7; 173/10 Cct 57; 174/21:0e¢t 57;
175/18 Nov 57; 176/16é Dec S7; 177/27
Jan 58; 178/24 Feb 58; 179/17 Mar S8.
12 - 3991 4 Apr 58 180/21 Apr %8; l81/12 May 58; 182/12
6 Mar 59 Jun 58; 183/21 Jul 58; 184/27 Aug S$8;
185/15 Sep 58: 186/20 Oct 58; 187/24
) Nov 58; 188/19 Jan S9.
= i3 - 4527 16 Feb 3¢ 189/16 Feb 59; 190/13 Mar 59; 191/17
24 Mar 60 Apr 59; 192/18 May 59; 193/20 Jul 59;
= 194/17 Aug 59; 195/9 Sep 59; 196/19
1 Oct 59; 197/16 Nov 59; 198/18 Jan 60:
’ 199/21 Mar 60; 200/25 Apr 60.
14 ~ 5021 27 May &0 201/27 May 60; 202/15 Aug 60; 203/17
12 Jan 62 Oct 60; 204/19 Dec 8Q; 205/20 Feb 61;
206,15 May 6l1; 207/17 Jul 61; 208/18
ﬁl Sep 61; 209/20 Nov 6l.
E 15 S470C* 17 Aug 61 210/1% Feb 62; 211/30 Mar R2: 212/4
E‘ 10 Apr 62 Apr 62.
3
3

P ——— .

* Minutes of Third Explosive Safety Seminar filed saparately - were
pp 5G22-53213.

0
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Table A-l. (Continued)

UNCLASSIFIED VOLUMES

Board Meetings (Numbexr(s)) and

Vol Pages Included Dats v 3 Associated Date(s)
16 5471 - 6120 18 a, 213/18 Apr 62; 214/30 Apr 62;
28 Jan 63 215/16 Jul 62; 216/24 Sep 62;
217/14 Nov 62.
17 6121 - 6526 23 Jan 63 - 218/23-24 Jan 63; 219/26 Mar 63;
28 Aug 63 220/28 May 63; 221/15 Jul 63.
18 6527 - 6920 30 Aug 63 - 222/3 sep 63; 223/20 Nov 63;
12 Mar 64 224/7 Jan 64; 225/19 Feb 64.
19 6921 - 7370 2 Mar 64 - 226/20 Mar 64; 227/18 May 64;
5 28 Oct 64 228/7 Jul 64; 229/8 Sep 64.
J 20 7371 - 7866 11 Jun 64 - 230/4 Nov 64; 231/12 Jan 65;
26 Jul 65 232/3 Mar 65; 233/4 May 85;
234/15 Jun 65,
21 | 7867 - 8437.10 27 May 65 - 235/27 Jul 65; 236/7 Sap 65;
30 Mar 66 237/24 Nov 65; 238/8 Peb 66,
22 8348 - 8802 6 Jan 66 - 239/3 May 66; 240/12 Jul 66;
27 Sep 66 241/13 sep 66.
23 8803 - 9276 10 Oct 65 - 242/24 Oct 66; 243/27 Nov 56;
27 Jun 67 244/12 Jan 67; 245/14 Mar 67;
246/16 May 67.
24 9277 -~ 9845 11 Jul 67 = 247/11 Jul 67; 248/28 Sep 67;
17 Jun 68 249/21 Nov 67; 250/20 Feb 68;
251/14 May 68.
¥
25 9846 - 10255h 25 Jun 68 - 252/10 Sep 68; 253/10 Dec 68.
18 Feb 69
26 | 10256 - 10696a 18 Feb €9 - 254/11 Mar 69; 255/10 Jun 69.
1 Jul 69
; 27 | 10697 - 11180 30 Jun 6% - 256/7 Oct 69.
: 23 Oct 69
i
1 28 | 11181 - 11722 21 Oct 69 - 257/10 var 70.
{ _ 27 May 70
Z




Table A-l. (Continued)

UNCLASSTFIED VOLUMES

Board Meetings (Number(s)) and

Vol Pages Included Datas Covered Associated Date(s)
29 11723 - 12110b 24 Apr 70 - 258/16 Jun 70.
29 Dec 70
30 12112 =~ 12533 28 Sep 70 = 258/14 Oct 70; 260/14 Apr 71.
iS apx 71 :
: 31 | 12534 - 12897 10 Feb 71 - None.
X 4 May 72
: ) 32 12898 - 13282 14 Feb 72 = 261/24 Apr 72.
: | ) 14 May 73
j 33 13283 ~ 14631 22 Jun 73 - ! 262/28 Jun 73; 263/21 Sep 73;
7 Nov 73 264/%5-7 Nov 73.
- 24 14622 -« 15019 8 Nov 73 - 265/8 Nov 73; 266/9 Nov 73.
: : 20 Mar 74
35 15020 - 15457e 12 Fedb 74 - 267/6, 14 Mar 74; 268/28 Jun 74.
20 Dec 74
: T 36 15458 = 15849 - 11 Cet 74 - 269/18~24 Feb 75.
2 Apr 75
37 15850 - 16199 4 Apr 75 - 270/22 Apr 75; 271/21 May 7S.
. 10 Oet 75
33 16200 - 16507 24 Jul 75 - 272/8 Cct 78; 273/9 Oect 75.
. 18 Dec 75
39 16508 - 15886 10 tov 75 - 27474, 6, 7, 17, 18 Nov 7S.
25 Nov 7%
40 lesge - 17330 € Jann 76 =~ 275/18~19 Feb 786.
' 19 Jul 78
. 41% | 17331 - 17623 10 Aug 76 - 276/10 Aug 76.
28 Mar 77
{

hd Volume not yet complete. Numberzs of each volume cay change Sxom tire

to time as pages of Minutes are incorporatad into newer volumes for neatness
' sake (see text). Eowever, number(s) shown for each page of data will remain
' the same.

11
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Table A-1l. (Continuaed)

CLASSIFIED VOLUMES

Volunne

Identification Pages Included*

Datas Covered

Summary of Information
in Volume**

Confidential

Confidential;
Restricted
Data

Secret

Seczet;
Restricted
Data

3796A - 17454

3004 - 12541

3522a - 17380

3049-1 ~ 17455

. 14 oct 54 -

4 Aug S6 -
10 Aug 76

14 Apr 71

18 Feb 63 =
10 Aug 76

12 _h'n- 88 -

Volume concerns mostly
chemical munitions; details
noted in Appendix B (Table
B-2).

Deals exclusively with

nuclear weapon data. No
information noted relevant
to tepic of report.

Deals with chemical and

biological weapon data.

No informatiorn noted re-
lated to main topics of

this report.

Dexls primarily with auclear
weapon data. No data noted
related to topic of report.

Pages given in volume are intermittsnt; nissing pages are in unclassified

volumes of "Minutas of Maetings" of DDESB (see rext).

.

See Appendix 3 for details; also see text.
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Table A-2. Highlights from Summary Notes of B.L. Knasel, DDESB*

Rough draft dated 15 Marxrch 1976 (this material is in £front of Vol I)

Following procedures noted for Board heetings:' In accordance with
the authority assigned the Chairman, DDESB, in Para VII of DOD Directive
§154.4, following procedures are noted for Board meetings:

a. At all times during a Board meeting, the Board members will be,
in fact, DOD reprasentatives and should not parochially represent their
military departments. All efforts of the Board will be direcited to ob-
taining the best information, solutions, and decisions for the DOD.

d. DOD Explesives Safety Standards are recommended under the author-
ity of the Board and are legally binding as minimum safety standards when
approved by the Secretary of Defense.

Volume I (7-10-26 to 7-20-56)

(187 July 2, 1928: First meeting of the continuing joint Army-Navy
Board was neld this dats...and decided that its missicn included
%0 keep advised of storages of ammunition and components thereoi
ceoin order that steps...be taken to...preventing hazardous condi-
tions from arising to endanger lide and property within and with-
out storage reservations.

(20) 8 Aug 28 = 17 Jul 34: Board held meetings- "3 through #38"...and
evaluated progress made by Army Ordnance Departme-t and Naval
Ordnance Department in carrying out recormendations of House
Document No. 129. .

(23) 11 Mar 43: Joint Board at 53rd Meeting on this date agreed on
certain matters of Board policy, including:...Board of opiniecn
that the American Table of Distances, upeon which the present safety
requlations arse largely based, rested upon inadequate, and insuf-
ficient data and that tests immediately should be undertaken
designed to develop 2 table of greater accuracy.

(24) 24 Mar 43: At S4th Meeting Board approved name change from "Joint
Army and Navy Board on Ammunition Storage” to the “Joint Army
Navy Ammunition Storage Board.*™

(28) 13 Sep 44: Cizcular #372, issued by order of the Secretary of War
gave .otice...of the jurisdiction of the Board to apply wherever
expliosives or ammunition are handled by the War or Navy Departments
within the continental limits of the United States.

*Operations Divisioen
**Numbers are B.L. Xnasel’'s oriered number summary systam.
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Table A-2 (Continued)

T T T T I YT
TRy e |

(35) 2 May 45: Name of the Joint Army~Navy Ammunition Storage Board
& changed to Army-Navy Explosives Safety Board.

! (50) 8 Jul 47: One memo from Army JAG to Director of Personnel and
: Mmninistration, War Department,...concludes that no additional
legislation is required to establish new safety standards.

(1) 27 Oct 47: By letter from the Attorney General to SecNav (27 Oct
49) the Attorney General stated...that Board in the execution of
its statutory duty had the authority to establish safety standards
and to make changes therein and that these standards have binding
legal force as minimm safety standards.

E ' (52) 18 May 48: Board's respensibilities regarding ammunition handling
' : . and shipping facilities in ports is shown in memo to ASA of
: 19 May 48.

(53) 16 Sep 48: Name of Board changed from Army-Navy Explcsives Safety !
Board to Armed Services Explosives Safety Bcard. New charter
became effective on 16 Sep 48.

{54) 1l Nov 48: Quantity-distance gtandards for mass detonating explo-
sives and ammunition ware proposed by memorandum to the Board
nembers. .

: (60) 27 Apr 50: Board assumed task to survey and evaluate piers and
wharves handlipg explosives and ammunition and the preparation of
safety standaids for piers and wharves.

(64] 21 Nov S53: DOD Directive 5154.4, 21 Nov 53 is a new charter under
which Board was assigned tc the Secretary of the Army Vice Chairman,
Munitions Board. Board's jurisdiction was extended and appliss
wherevazr explosives are handled, transported, or stored by the
Departmants of the Army, Navy and Air Force.

Ao o bt a i dane b e e

(69) 1l Gect 55: Following many Board meetings concerning quanticy-
distance tables Ior mass-detcnating explesives, tha thras sarvicag
were urable to agree on the standards ¢o he used. Chairman exer-
cises his power of dZecision and submitted to the Board members a
remorandun containing thase decisions.

T T ey ¢

Volume II (ll=-26-~56 to March 1976)

(73) 7 Dec 56: Quantity-distance standards for manufacturing, nhandling,
and storage of mass-detonating explosives and ammunition were
published as DOD Direcemive 4145.17, this daza. i

-
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(80)

(83)

(e4)

(97)

(98}

(99)

(101)

(103}

Table A~2 (Continued)

13 Mar 58: By memo to the Board members from the Chairman, ASESE,

the "Decision of the Chairman™ was made to apply a minimum factor

of 50 for inhabited bullding distance tables to explosives in ships
and harges and for amounts over 500,000 lbs that are not in ships

or barges.

15 Oct 59: A Joint Army, Navy and Air Force Technical Bulletin
(Army TB 700-2) was issued under the cognizance of the ASESB on
“Explosives Hazard Classification Procedure.” This bulletin
assures uniform classification by the three Services.

23 Nov 59: DOD Directive 4145.18 (Quantity Distance Standards for
Pier and Wharf Facilities Handling Explosives and Ammunition) issued
over the signature of the Deputy Secretary of Defense.

30 Jul 62: By memo ASA (I&L) to ASD (I&l) recommended considera-
tion of assigning the Board to DOD. Iy memo of 1 Oct 62, ASD (Is&l)
advised that the Charter of Board would be changed to assign the
Board to ASD (I&l) and a change in Charter was made by memo ASD
{Isl) on 25 Qct 82.

9 Oct 62: At 216th meeting, ocutline appears of Chairman of Board

to effect that "...Bcard Members in this assignment are not, and
were never intsnded to be, direct and inflexible mouthpiaces of
their respective services. A Board Member, under the Charter, has
the responsibility for hearing and evaluating all data available
from all sources (Service, industry, etc.) as it pertains to any
controversy in which either a Board decision or guidance is reguired.
The final decision, based on such data, may or may not coincide with
the previously expressed opinions of a given Service. A Board
Member must consider the broad aspects and ipplications of a problem
as opposed to blindly accepting the possibly narrcw views of a
minority and/or uninformed group..."

2S5 Jul 63: DOD Directive 5154.4 was issued...and is a new Charter
signed by Deputy SECDEF.

22 Oct 684: Resume of 229th Meeting of Board (8 Sep 64) raported a
Board apmroved change to DOD Diractive 4145.18, Pler and Whars
Standards. Change states: “These Standards are inapplicable to
ammunition or explosives stored in ships’ magazines and inteanded
for the service of the shipboard armament ox aircrafs. <They do,
however, apoly to the loading, off-loading, stowing or shifting
of such ammunition or explosives.”

Jan 66: Safety Manual for Siting, Construction, and Equipping
Pier and Wharf Facilities for Handling EZxplosives and Ammunition
was published,

15

[E RN ROV |




|

(105)

(109)

(110)
(113)
(114)
(115)

(119)

(122)

(123)

o et b

Table A~2 (Continued)

18 Aug 66: By memo, this date, Chaivrman ASESE sent copies of
ASESB study report dated Jul 66 titled: "Bairicade Effectiveness
Evaluated from Records of Accidental Explosions.”

10 Mar 69: DOD Inst 4147.27, DOD Ammunition and Explosives Safety
Standards, wvas issued over signature of ASD (I&lL) and this instruc-
tion provided for a single 00D manual, 4145.27M, which consoli--
dated into one document all of the Boavwd's Explosives Safety
Standards.

16 Apr 69: On this date Dep SECDEF approved office recuest placing
Chairman, ASESE in Department of Defensa and assigned to the 0ffice
SECDEF.

4 Hay 71: Board unanimsusly adopted definitions for hazardous
fracments. A memo from Chairman to the Isi's of the military
departments explains the changes in standards required by thesa
new definitions. .

23 Oct 71: New charter fur Board was signed this date by Deputy
SECDEF in form of DOD Directive 5154.4.

24 Apr 72: 261st neeting of Board concurred unanimously in tech-
nical decisions which included: (b) fragmentation hazaxds for
mass detonating ammuniticn.

18 Sep 73: US Navy requested the Board to consider exempting
tenders from quantity-distance standards. Jdoard reached a deci-
sion that quantity-distance would continue to be applied to
destroyer and sub~arine tenders.

7 Mar 74: By memo for the General Counsel, CSD, this date, Chair-
man raquested counsel's opinion on the confidentiality of the
ninutes of the DDESB formal minutes.

Jul 74: Thae new DOD Ammunition and Explosives Safety Standards
{DOD 5154.45) was issued over the signature of DASD (I&H).

16
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TABLE A-3. Data Extracted from Index to Meetings of DDESB*

TENDERS

Board Members & Chairman Memo for ASD(I&L), subj: Exemption from
Application of Explosives Safaty Quantity-Distance Standards,
7 Nov 73 (decision by Board as result of 264th meeting) 14,628%»

At i et tabadiie it R .

DASD(I&L) Memo for SecNav, subj: Application of Explesives Safety
Quantity Distances tc Destroyer and Submarine Tenders, 1 Dec 73 14,630

Material used by Navy in giving presentation during Board Mtg
#264 14,832

Material used by Board staff during 264th Meeting 14,676

. For material praviocus to 1973 on Tenders see "Q-D Standards for
! . Piers and Ships” and "Q-D Standards for Piers and Wharves”

T T T

% Board Meeting #264, 5 Nov 73, to discuss exemption from application

L of explosives safety quantitv-distance standarde 14 .498
‘ Chairman message to Army, Navy, AF anncuncing Board Meeting,
f 12 Oct 73 14,600
3
' . Chairman message to LY SPEAR AND PUGET SOUND, subj; Survey of
' Tender Munition Facilities and Ope.aticns NORVA, 18 Oct 73 14,602
ONQ message étd 28 Sep 73, subj: Exemption from Application of
Explosives Safety Q-D Standards 14,608
ASD(I&L) Memo for Chairman, subj: Exemption frem Application..
18 Sep 73 14,612
* SecNav Memo for SecDef, subj: Exemptions from application of

explosives safety quantity-distance (ESQD) standards, 12 Sep 73 14,613

I AP T, e T T TR e e

ASD(I&L) memo for SecNavy, same subject, 18 Sep 73 14,621

DDESE memo for CNO, same subject, 25 Sep 73 14,622

‘ Chalrman memo for Mr. Sheridan, same subject, 4 Oct 73 14,623

i Mr. Sheridan memo for Mr, Mendolia, same subject, § Oct 73 14,8627
: }
: {
1

*Maintained by Secretary %o Chaiz , DDESB (seae tex.).

*"Numbers relats %o pages in sequentially aumbered volumes "Minutes of
Meetings of CDES3. "
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Table A=3 (Continued)
H]
) TORPEDOES
CNO LTR TO DDESB, subj: Explosives Safaty Handling Are for Torpedo
Evolutions, 29 Sep 76 ’ 17,526
: Ltr to CNO, subj: Explosives Safety Quantity-Distance Requirsments
for Torpedoes, 28 Oct 76 17,527 ]
|
b,
5 !
L
b z
A ' r
: |
!
k. !
3 ‘
E: 1
b 1
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Table A~4., Summary of Materials Reproduced from "Minutes of Meetings"

of DDESB*
Rapro Vol and
Numbaer*v Pages™** Couments/Surmary of Materials Raproduced
1 9, pp. Memorandum for Board Members from Chairman, ASESB,
3148=57 of 11 Oct 55. Subject: "Decision of the Chairman
3 in Which EBoard Members are Not in Unanimous Agree~
: ment With Reference to Inhabited Building Quantity-
j. Distance Tables for Mass-Detonating Explosives”
o
¥ 2 S, pPp- Menorandum for Record from Chairman, ASESB, of
g 3190-1 12 Dec 55. Same as Repro #1
3 3 21, pp. Memorandum from Army Member to Chairman, ASESB, of
- 8043a-b 10 Aug 65. Subject: Proposed Revision to Section
3 IV, Inclosure 1, DOD Directive 4145.17
' : 4 21, pp. Memorandum from Chairman to Members, ASESB, of |
3 J 8044-5 7 Sept 65. Subject: Proper Application of Parxa-
$ graph V B DOD Directive 4145.17, (Incl 1)
Decenber 7, 1956 -
C 22, ?p-. Memorandum from Chairman, ASES3, to Ccmmandar,
8407-9 US Naval Weapons Laboratory, Dahlgren, Va. of
22 Mar 66. Subject: Develcpment of Safety
Criteria Applicable to Fragment Producing Explo-~
sives
6 29, pp. Memorandum for the ASESE from Chairman, of l1 June
11,894-6 70. Subject: Meeting # 228 of the ASESB.
7 31, pp. Letter to ASESB from Department of the Air Force,

12,534-40 HQ USAF, IGDSGZ (Deputy Inspector General for
Inspection and Safety, USAF, Norton Air Force
Base, Calif. 92409) of 10 Feb 71. Subject: pro-
posed Interim Change 1-5 to DOD Manual 4145.27M

8 3. po. Definiticns, rationales, and reccommendations
12,541-% regarding Interim Change l1-5 taxen from Meeting
#260 of ASESB of 15 Apr 7L.

*These materials are shown in Appendix D (see text).
: **Sequence num:er for bookkeeping purposes of this repozr:.
| ***Volume and page in "Minutes of Meetings” of DUESEB.




Repro
Number

10

11

12

i3

14

Vol and
Pages

31, p.
12,602~3

35, pp.
15,223-9

41, pp.
17,5223

17, 827

Table A-4 (Continued)

Comments/Summary of Materials Reproduced

Memorandum For Members from Chairman, ASESB, of
4 May 71, Subject: Protection from Fragments
and Debris Resuylting From Exploaions

DDESB Mamorandum labeled DDESB/BLX/bjm of 20 May
74. Subject: Information on DDESB TDY Funding

Memorandut for Secretaries of the Army, Navy, AF
from Frank A. Shrontz (ASD-IsL). Draft of 30
Sep 76. Subject: Authority to Waive Explosives
Safety Standards,

Memcrandum for Members, DDESB, from Chairman of
13 Oct 76. Subject: Standardized Hazard Classi-
fication Information

Latter From Chief of Naval Operations to Chairman,
TDESB, of 2% Sep 70, Subject: Explcsives S

Handling Arc for Torpedo Evolutions

Letter from Chairman, DDESR, to Chief of Naval
Cperaticns (OP-04) of 28 Oct 76. Subject: Explo-
sives Safety Quantity-Distance Recruirements for
Torpedoes




Table A-5. Technical Papers Published by the DDESB

IR WA > 8 SRR

Numbeor Title and Identifying Information
™-1 -The Present Status of the American Table of Distances.
‘ AD 223339. 1 July 194S.
E P2 The Missile Hazard from Explosions. AD 223340. 1 Dec 45
E T™P-3 Igloo Tasts, Naval Proving Ground, Arco, Idaho, 1945. .

AD 223341. Ravised 6 Nov 47.

TE-4 Scale Model Igleo Macazine Tests, Naval Proving Ground, 1
Arco, Idaho. AD 223342, Aug, 1946,

: TP=§ Igloo «nd Revetment Tests, Naval Proving Ground, Arce,
: ‘ Idaho. AD 223343. Cct 1946.

-6 The Port Chicago, California Ship Explosion of 17 July 1944.
AD 223344. 1 Mar 1948,

; P=7 R. Ilsley, Glass and Plaster Damage From fmall Explosions,
: Armed Services Explosives Safety Board, Washington, D.C.,
49 pp, AD 637 835. 15 Mar S0.

; ™=-8 Theoretical Considerations and Quantity-Distance Separations
g Recommended for Protecticn of Hazards from an Underground 3
Explosion, AD 2879321, 1 May 1959.

TP=9 Siting Pacilities For The Storags of Explosives/Petroleum, 0il,
Lubricant Products, Axmed Services Explosives Safety Soard,
Washingron, D.C. AD 854 748L. 10 April 1969,

R shasie. JLoaliNA

UNPUB R. Ilsley, Reappraisal of the American Table of Distances and
Recommended Bages for Discugsion, Modification, and Tinal
Approval of Minimum Risk Distances for Handling and Storing

) Military Explosives and Ammuniecion. 1 July 1948.
7P-10 M.C. Johnson, Methedology for Chemical Hazard Prediction,
{ Departaent ¢f Defense Explosives Safety Board. AD 008 159. ;
\ Qct 1974.
P-11 Ccmputar Program for Predicting Casualiies and PDamage Iroun 3

3 ' Accidental Zxplosions. AD AOl2 847. May 197S. 1

™P-12 Fragment and Cebris Hazards. Cepartment of Cefense gxplosives
Safety 3oard, Washingzon, D.C. AD A0l3 834. July 1975, 1

[
[




Table A~6. Seminars Held by the Depa:tmont of Defonsc Explosives Safety
Board

Number

1

1o

12

ritlo and Iden.ifying Information

Minutes of the Explosives Safety Seminar on High~Energy Solid
Propellants aeld at the Naval Propellant Plant, Indian Head,
Maryland on 10-11 June 1l¥S9. Armed Saervices Evplosives Safety
Board, Washington 25, D.C. AD 335 188. June 1959.

Minutes of the Second Explosives Safety Seminar on High~Energy
So0lid Propellants held at the Redstone Arsenal, Huntsville,
Alabama on 12-14 July 1960. Armad Services Explosives Safety
Board, Washington 25, D.C. AD 332 709. July 1960.

Minutes of the Third Explosives Safety Seminar on Righ-Energy
So0lid Propellants held at the Mission Inn, Riverside, Calif.
on 8~-10 August 1961. AD 332 711. Aug 1961.

Minutes of the Fourth Explosives Safety Seminar on High-Energy

‘Solid Propellants held at the Langley Research Canter, Langley,

Virginia on 7, 8, 9 August 1962. AD 332 710. Aug 1962.

Minutes of the Pifth Explosives Safety Seminar on High-Energy
S0lid Propellants held at the Miramar Hotel, Santa Monica,
Calif, en 20, 21, 22 August 1963. AD 346 196. Aug 1963.

Minutes of the Sixth Explosives Safe:y Seminar held at Barksdale
Alr Force Base, Shreveport, La. AD 456999. Aug 1964.

Minutes of the Seventh Explosives Safaty Seminar held at Cocoa
Beach, Florida. AD 368 108. Aug 196S5..

Minutes of the Eighth Explosives Safety Seminar held at Marshall
Space Flight Canter, Huntsville, Ala. AD 801 103. Aug 1966.

- Minutes of the Yinth Explosives Safety Seminar, Naval Training

Canter, San Diego, Calif, 15-17 Aug 1967, Armed Services Explo-
sives Safsty Board, Washington, D.C. 20315. AD 824 044.
Aug 1967,

Minutes of the Tenth Explosives Safety Seminar, Louisville, Ky.
13-15 August 1967. Vol I, AD 846 612. Vol II. AD 394 77SL.
(Vol II, CONFIDENTIAL). Aug 19618,

Minutes of the Zlaventh Explosives Safety Seminar, Memphis,
Temn. 9-10 Sep 1969. Vol I AD 862 868L. Vol II. AD 861 893L
(Vol II is FQUO). Sept 1969.

Minutes of the Twelfth Explosives Safaty Seminar Held at the
Sheraton-Peabody Hotal, Memphis, Tenn. 25-27 Aug 1970.
AD 716 790. Aug 1970.-

22
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Number

13

14

15

16

17

Table A-8. (Continued)

Title and Identifying Information

Minutes of the Thirteenth Explesives Safety Seminar. - san Biegé,
Calif. AD 890 544L. Armed Sexrvices Explosives Safety Board.
Washington, D. €. 20315. Sep 1971.

Minutes of the Fourteenth Explosives Safety Seminar. New Orleans,
La. AD 758 §90. WNov. 1972

Minutes of the Fifteenth Explosives Safety Seminar held at _
the Hyatt Regency Hotel, San Francisco, Calif. 18-20 sep 1973,
Department of Defense Explosives Safety Board, Washington, D.C.
20314, Vol I AD 775 580. Vol IXI. AD 775 660, Sep 1273,

Minutes of the Sixteenth EXplosives Safety Seminar Held at
Hollywood, Florida. Vol I. AD ACO7 557. Vol II. AD AOQ7 Sée.
Sep 1974. ' i

Minutes of the Seventeenth Explosives Safety Seminar Held at the
Regency Inn, Daenver, Colorado, 14-16 Sept 1974. Twe Volumes

- -

¥o AD assignations as yet). Sept 1276.
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DETAILED SUMMARY OF DATA STUDIED IN THE DDESB
HISTORICAL VOLUMES ('MINUTES OF MEETINGS')

The 41 volumes containing well over 20,000 pages of text and com-
prising the unclassified volumes of the DDESB historical volumes were
studied to determine the events associated in any way with the origin
and subsequent modification of the ESQD rules. These volumes, commonly
referred to as "Minutes of Meetings" of the DDESB, contain deliberatioms
of Board meetings, summaries of many meetings, background informationm,
voluminous correspondence, formal documents (including early draft
versions), etc. Any such documents noted that seemed to be in some way
related to the subject topic were summarized (frequently abstracted or
paraphrased) and included in Table. B-1 along with appropriate reference
data and document identification. Corresponding summary data also
appear for the four volumes containing classified data (imcluding
restricted data) on the subject topic. These latter data (summarized
so as to be unclassified) are not~d in Table B-2. Especially significant
summary or explanatory materials noted were indicated by an asterisk in
the leftmost column, given a sequential "REPRO" (reproduction) number
and duplicated in full (with DDESB approval and assistance) in Appendix D.
Additional details relating to this extremely comprehensive study of the
historical volumes of the DDESB are given below.

In studying and summarizing the relevant data in the 41 historical
volumes noted above, the most recent volumes were ctudied first (and
more thoroughly). In general, more notes were taken rather than less so
as to generate asg complete a summary as possible. Information relating
to DDESB accident investigations were noted primarily to indicate certain
conflicts that have arisen over the years between the uniformed Services
and the Board relating to ESQD standards. This was also done to 1llus-
trate the long~standing nature of these difficulties. This was especially
trie in cages where the Servize had built-up facilities in populous areas
(often for an older Service, Army or Navy), usually whem a town grew
close te or around a military imstallatiom. .

It should be noted that the 'verbatim transcripts" of the DDESB
occasionally will have lapses and/or omitted material. This occurred
when (1) the tape record used in recent years failed to operate properly
or (2) portions of Board meetings wers held "off the record."

A document in the DDESB historical record may be referred to several
times. This might occur if work was being dome on various draft versions,
if i¢ was included in a year-end summary submitted to the Deputy,
Assistant Secretary of Defense (Installationc and Housing (DASD (I+E)),
or because resolution of a certain issue was difficult to obtain and
the subject had to be raised more than once. Such redundancy is teflected
in Tables B-1 and B=2 and 1s an accurate indication of the underlying
historical files of the DDES3.
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One should be careful im studying the 41 historical volumes of
the DUESE (as was the author, in his aummary shown as Tables B~1 and
B-2) not to try and prove a praconcelved case by drawing upon cut-cf-
context statements made in the verbatim transcripts of Board meetings.
Such neetiugs, oo occasion, may involve quite heated discussion;
further, some individuals may be in conflict with one znother and
spegking only to thelr own momentary self-interest or relative to their
individual experience. While verbatim transcripts are invaluable in
£111iug in the background related to a given topic, the final Board
sctions are of wmore lasting value for this study.

Cccasionally, items noted in the Board deliberations were followed
over time, less because of their relevance to the subject topic and more
because of the light they shed (1) into the way Board meetings were
held, (2) conmcerning procedures adopted relating to changes in Board
regulations, (3) into interactions between Board members with each
other as well as their reaction to special Service problems, or (4) for

soms special reason that seemed at leacst tangentially related to the
subject topie.
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Table B-2. Data Related to Explosives Safety Quantity-Distance
Rules Extracted From Classified DDESBE Official
Historical Volumes
Reference Document Fact/Datun (usually abstracted
Vol/Pp/Date Identification and/or paraphrased)
CONF/12,819/ | Memo for DASD Memo deals with draft proposed memo from
14 Dec 71 (I&H) from Chmn,| ASD (I&L) to ASN(ISL) dealing with home-
DDESE port berthing of ammunition ships. Makes
minor changess to suggested memo of ASD
(IsL) on subject topic.
CONF/12,821~ Menmio from ASD Letter relates to discussion and corres-
2/23 Dec 71 (IsL) to pondence regarding the problem of berth-
ASN(Ia&aL) ing ammunition ships. Lists three actions

CONF/131,086-
9/15 Sep 72

CONF/13,104~
9/26 & 27 Oct
72

CONF/14,498~
14,599,¢
Nov 73

CONF/14,967~-
85/13 Jun 73
to 27 Nov 73

demo from Chmm,
DDESE to DASD
{Is&L)

Memo for DASD(I
&§H) from Chmn,
DDESB

Verbatim Trans-
cript, DDESB
Meeting #2684

Memo between
ASN(I&L),ASD
{I&L)

to be taken in regard to problem: program
should include preparation of an estimate
of cost for land and easements for meeting
criteria of DOC Inst 4145.27-M and pro-
viding a much higher degree of protection
to the public.

Mamo deals with study of ammunition chip
homeporting. This memo deals with a review
and comments on Navy's study of ammunition
chip homeporting. Long range recommenda-
tions are to expand study on ammunition
ship berthing...and to select one location
on each cost for multiple ammunition ship
berth (6-12) facilities.

Memo deals with proposed draft letter to
Asst SECNAV on AE homeporting. Attached
to memo is original draft presented on
pp 13,106~9.

Purpose of meeting is to allow Navy to pre-
sent briefing to Board on particular types
of Nawy shins, submarine tendsrs, and des-~
troyer tenders cconcerning which an issue
has been raised in the application of
quantity-distance standards. Supplemental
materials related to this meeting appear on
Pp. 14,642-67.

Memoranda relate to homeporting of commis-
sicned naval ammunition cargec ships;
mentions current status of prcblem.
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Table B-2. (Contihued)

Reference Document Fact/Datum(Usually abstracted
Vol/Pp/Date Identification and/or paraphrased)
CCUNF/14,986~ Memoc for DASD Memo deals with homeporting of commissioned

988/26 Feb 74

CONF/15,043~
15,151/6 Mar
74

(I&L) from
Chmn, DDESB

Verbatim Trans-
cript, DDESB
Meeting #267

naval ammunition cargc ships and gives
Board's view on current status of problem.

Meeting was called to considex Navy request
for facility siting at less than explosives
safety standards. Material was of classi-
fied material since it pertained to readi-
ness of forces and entire proceedings were
classified CONFIDENTIAL,
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. APPENDIX C
; INDEX TO SUBJECTS DISCUSSED IN DDESB HISTORICAL VOLUMES

R

R Do

S L BRI

Since late in the 1940's, the Secretary to the Chairman, DDESB,*
has maintained and continually updated a subject-matter index of the
data contained in the 41 Board historical volumes studied. Those index
cards relating to volumes dated 1946 onward are filed separately at the
DDESB from those up to and including the year 1945, but all are under
the supervision of the Secretary tc the Chairman.* Data on these cards ' f
are unclassified. Information reported on index cards titled 'TENDERS"
and "TORPEDOES" was previously summarized in Table A-3. The headings j
on all these cards are shown alphabetically below in Table C-1. Cards i
from 1946 to the present appear on pages 206 to 223, inclusive; up to '
and including 1946 on pages 224 to 229, inclusive. :

o

s e

TR

pin 4 bndupenes

T T

SR

|
;
- i * Personal Communication: Ms. B. J. Mast, Office of the Chairman,
: { DDESB, 31 January 1977.
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Table C-1 (Continued)

ARMCO MAGAZINES

ARMY AMMUNITION MAINTENANCE FACILITY
ARMY MEMBER, DDESB

ASSISTANCE CFFERED TO SERVICES
ATKINS, CAPT G.T., USN

ATLAS-TITAN

ATOMIC WEAPONS STORAGE FACILITIES
; ATTORNEY GENERAL

3 AUGMENTATION OF SECRETARIAT

1 AVALANCHE CONTROL

3 AVON PARK BOMBING RANGE
{' AZORES

B

| BADGER ARMY AMMUNITION PLANT
/ BADLANDS AIR FORCE RANGE, SD
BALBCA, C.Z2., NAD
BANGORR, WASHINGTON
BARRICADES

BARTLETT, CAPT BRADRFORD, USN
BAYONNE, NJ, MILITARY OCEAN TERMINAL
CAMP BEALL, CA

BEAVER, OREGCON

BELGIUM

BENECIA ARSENAL

BENIGNO, LTC B.B., USAF

BENSON, ARIZONA

BERMUDA, U.S. NAVAL STATION )
BERTHING OF AMMUNITION SHIPS

BIG MOMMA

BIG PAPA

BIRETTA, COL &.A.
BISHOrF, FREDERICK M.
BLACKBURN, JAMES W.

! BLACK HILLS ORDNANCE DEPOT

i BLAST INSTRUMENTATION OF MISSILE TEST AND LAUNCH STANDS
BLAST LOADING, EFFECT ON STRUCTURES AND VEHICLES

! FORT BLISS, TEXAS

i BOARD MEMBERS RESPONSIBILITIES
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Table C~1 (Continue.,

BOMARC

BOMB THREATS

BOSSIER BASE
BRAITHWAITE, LA
BREEDING, MR. CHARLES A.

BRIEFING OF DEPUTY ASSISTANT SECRETARY OF DEFENSE (P&I)
BROBST, COMDR WILLIAM A., USNR

BUCKLEY FIELD, COLORADO

BUDGET

BURDEN, CAPT JAMES D., USN

BURIED AMMUNITION, EXPLOSIVES AND HAZARDOUS MATERIALS
BURNING GROUND PROCEDURES

]

CAERWENT STORAGE AREA, UK
CAMERON, CCL WILLIAM III, USAF
FORT CAMPBELL, KY

FCRT CAMPBELL

CANCER, INCREASED INCIDENCE OF

CANNON AFB

CAREONYL CHLORIDE

CARIBBEAN

CARNEY'S POINT, NJ, E.I. DU PONT DE NEMOURS & CO PLANT
CAST LOADED MINE CASES

CASTNER RANGE

CAVE STORAGE

CAVEN POINT, NY

CBR AGENTS

CHAIRMAN'S ANNUAL REPORT

CHAIRMAN'S DECISIONS
CHARLESTON, SC
CHARTER

CHEATHAM ANNEX
CHEMICAL

CHEMICAL & BIOLOGICAL
CHEMICAL WARFARE

CHEMICAL CORPS

CHEMICAL FUZE

CHESTERTOWN, MD, EXPLOSION
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Table C-1 (Continued)

CHINA, REPUBLIC OF
CINCPAC

CIVIC GROUP VISITS
CIVIL DEFENSE
CLASS 7 MATERIAL

CLASSIFICATION YARDS
COAST ARTILLERY
COAST GUARD
COLORADO

COMBATANT SHIPS

COMMENDATION, LETTER COF

COMMERCIAL EXPLOSIVES, SHIPMENT OF THRU NAVY FACILITIES
CONCORD, CA

CONCORD, NEW ORLEANS PCE

CONFIDENTIALITY OF MINUTES OF DDESB FORMAL MEETINGS

CONNELLY, JOHN W.

CONSOLIDATED STORAGE OF AMMUNITION

CONSCLIDATION OF DOD DIRECTIVES AND INSTRUCTIONS
CONSTRUCTION CONTRACTCR PERSONNEL ON MILITARY RESERVATIONS
CONSTRUCTION PLANS

CONSULTANTS

CONTAINER CONCEPT FOR SHIPPING HAZARDOUS MATERIALS
CONTAMINATED LANDS

CONTRACTORS SAFETY MANUAL

CONTRACTS

CONWAY, CCL H.J., USA
CAMP CQOKE, CA

COOPER, COL E.B., USAF
COORDINATICON WITH ASESB
CORAK, COL GEORGE J., USAF

CCRIMIIUSKXER ORDNANCE PLAN T
CORRELL, COL PAUL P., USAF
COSTABILE, COL R.C., USA
CRANE, INDIANA, USNAD
CAMP CROFT

CUBI PQINT, NAVAL AIR STATION, P.I.
CULEBRA (ISLAND), PUERTO RICO
CUFRENTS, COL RONALD B., USA
CURRENT STATUS OF EXPLOSIVES SAFETY
FORT CUSTER, MICHIGAN
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DAHLGREN, VA NAVAL WEAPONS LABORATORY
DASA

DAV1S, CAPT G.J., USN

DCAS

DDESB - MEETINGS, MISSION, DUTIES, ETC.
DDESB - MEMBERSHIP

DDESE - NAME

DDESE = ORGANIZATION

DDESE - PERSONNEL, ETC.

DDESBE = RELATIONSHIP WITH OTHER AGENCIES

DEEP WATER DUMP OF MUNITIONS
DELONGE, LTC M.E.

DELUGE SYSTEMS
DEMILITARIZATION

DENVER, CO

DENVER RESEARCH INSTITUTE
DETONATOR TEST PROTECTIVE SHIELDING
FORT DETRICK, MD

DICK, MR. F.F.

DISPOSAL OF LAND HELD BY HAVY

DISPOSAL OF MUNITIONS

DISSEMINATION OF NOW~REGULATORY INFORMATION
DISTRICT OF COLUMBIA

DIVIDING WALLS

DNA (DEFENSE NUCLEAR AGENCY)

DOD ADOPTION CF THE NON-NUCLEAR SAFETY GROUP CONCEPT
DOD AMMUNITION AND EXPLOSIVES SAFETY STANDARDS

DCD DIRECTIVES AND INSTRUCTIONS

DOD EXPLOSIVES SAFETY REQUIREMENTS

DOD SAFETY POLICY

DREYER, CAPT O.F., USN

OsA

DUAL-PURPOSE ELECTRONIC DEVICE

DULUTH INTERNATIONAL AIRPORT, MINNESOTA
DYNAMITE

E

EARLE, NJ, NAVAL AMMUNITION DEPOT
EARTH FILL IN BARRICADES

EINSEL, COL DAVID W., JR., USA
ELECTRICAL TRANSMISSION LINES
ELECTRO~EXPLOSIVE DEVICES
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Table C-1 ({Continued)

ELECTROMAGNETIC RADIATION HAZARDS
ELLSWORTH AFB, SCUTH DAKOTA
ELWELL, COL R.L., USAF

EMIG, LTC N.M.

ENABLING LEGISLATION

ENDSLEY, MR. DONALD E.
ENVIRONMENTAL

ENVIRONMENTAL DIFFERENTIAL PAY PLAN
ECD SCHOOL, NPP INDIAN HEAD, MD
EVANS, LOUIS C.

EXCESSIVE STORAGE OF MASS DETONATING AMMUNITION (DOD LIMITATIONS)
EXPLOSION EFFECTS CALCULATOR

EXPLOSIVE FILLS

EXPLOSIVE SAFETY CONTRCL

E

FACILITIES FOR UNLOADING AMMUNITION
FAIRFIELD~SUISUM AFEB, CA

FALL-QUT SHELTERS

FEAZELL, G.L.

FEDERAL...

[ S

FEDERAL REGISTER

FIELD STORAGE COF AMMUNITION
; FINCKE, COL R.T., USAF
. FPINLAND
FIRE BOAT/TUG REQUIREMENTS

FIREFIGHTING INSTRUCTIONS
3 FIRES AND EXPLOSIONS

’ FLACK, D. WAYNE

FLOETE MEMORANDUM
FLUORCLUBE

FLYING GLASS HAZARD

FOREIGN NATIONALS

FORRESTAL, USS

FTAGMENTATION

FRAGMENT HAZARDS FROM SMALL QUANTITIES OF CLASS 7 MATERIAL

FRANCE

FRESNO MUNICIPAL AIRPORT, CA
i FUEL/AIR MIXTURES

: FUNDING, RDT&E

§ FUNDING, TDY

3 FUZE, CHEMICAL, M600
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g

GAGES

GAYLER CAPT E.R., USN
GEARHART-OWEN INDUSTRIES, INC.
GEHRING, MR. J.H.

GERMAN BUNKERS

GERMANY

GILLESPIE, COL K.W.

GLASS AND PLASTER

GOLDENBERG, COL SAM, JR., USAF
GCODELL, COL J.B., USA

GORNALL, COL JOHN L., USAF
GRANDFATHER CLAUSE

A GREEN BOOK

L GREENVILLE AFB

C GRENADE RANGES

) GRIFFIN, CAPT JOHN J.
GRIZZLY BAY, MONTEZUMA SLOUGH AND PROTRERO HILLS
GROTON, CONN, NAVAL SUBMARINE EASE
GROUNDING OF RAILROAD TRACKS
GSA 11508 ACTIONS

GSA LAND ACTIONS

GUAM

GUANTONAMO BIY, CUBA, NOB
- GUIDED MISSILE PROPELLANTS

: B

HOUSE DOCUMENT 199
H.R. 323
H.R. 18912

, H.R. 4020
H.R. 4591

HALL, COL DALE C., USA
HALL, COMMODORE NORMAN B., USCG
. HAMILTON, ANDREW W., COL, OC, USA
‘ HARBOR DEFENSE
' HARDIN, COL HAROLD F., JR, USA
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HARRIS, HENRY F.

HASTING, NEBRASKA, NAD
HAWAII

HAWKINS POINT, BALTIMORE, MD
HAWTHORNE, NEVADA, NAD 1

HAYDEN, COL CHARLES W., USA

HAZARD CLASSIFICATION OF EXPLOSIVES
HAZARDS REDUCTION "WORK GROUP
HAZARDOUS WASTE MANK™EMENT ACT
HEALTH AND SAFETY CRITERIA

R i st ad o R

PR AR

HEINRICH, MAJ ERICK, ORD CORPS, GERMAN ARMY
; HELFRICH, C PT N.A.
. HERRING, CAPT L.R., USN 1
. HERRING, VERNON H.
\ HICKS, COL STANFORD R., USA

/ HIGH EXPLOSIVE YIELD TESTS

| 4YIKEL, COL T.R., USAF

; HILL AFB, UTAH

3 HILLYER, LTC W.K., USAF

: : HOLLY, COL GEORGE J., JR., USA

P o e

- ki Fe ]

= HOLM, LTC C.P.

- HOLSTON ORDNANCE WORKS, TENN
. HOMEPORTING OF AMMUNITION SHIPS
- HORSESTALL STORAGE (AIR FORCE) i
: HOWARD, CAPT JOHN N., USN §

HUFFMAN, COL JAMES P., JR., USAF L

L

. ICC
IGLOO
ILSLEY, DR. RALPH
IMPLEMENTATION OF CHARTER BY SERVICES
INDIZ?NA ARMY AMMUNITION PLANT ]

ket Sl masiels

INDIAN HEAD, MD, MNPF a
INSTRUCTIONS FOR COMMANDERS OF AIRCRAFT & DRIVERS OF MOTOR VEHICLES :
; TRANSPORTING EXPLOSIVES AND CERTAIN OTHER DANGERCUS ARTICLES
INTENT OF CONGRESS

: INTERCHANGE POINT

i INTERIOR DEPARTMENT
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Takle C-1 (Continued)}

INTERDEPARTMENTAL SAFETY COUNCIL

INTERMOUNTAIN RESEARCH AND ENGINEERING CO., INC.

INTER=SERVICE TACTICAL FACILITIES AND INTER-SERVICE OR CONTRACTOR
SUPPORT FACILITIES

IOWA ARMY AMMUNITION PLANT

ITALY

ST T T T Yy T

JANAF SOLID PROPELLANT SAFETY PANEL
JAPAN AND KOREA

JENKINS, CAPT WALTER T., USN
JOHNSON, CAPT RICHARD E., USN
JOHNSTON ISLAND

JOLIET ARSENAL
: JUDSON, COL R.R., USA
) JUSTICE DEPARTMENT

: K
KANSAS ARMY AMMUNITION PLANT
KARNS, CAPT F.D., JR., USN
KELLEY, PHILIP G., JK., COL, USA

' : KENNCO

i KENVIL, NJ

KEYPORT, WASB.™(. " NAVAL TORPEDO STATICL
KEY WEST, FL
: KINDLEY AIR FORCE BASE, BERMUDA

KING, CAPT G.E., USN

KING®*S BAY, GA

KIRKPATRICK, MR. M.D.
KIRTLAND AFB, NEW MEXICO
KLEIN, MR. E.L.

. KLEIN, CAPT PETER R.. USN
KNAPPA AND BEAVER, OREGUN

KNUTSON, CAFT DONALD wW., USN
KOREA

L

T T o T e Yy e AT e e

: LAGUARDIA AIRPORT, Y
‘ LAND RELEASE

! LAUNCHINGS, MISSILE

{ LAULCHING PADS

; LECHLETTER, CAPT MARK B., USN
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Table C~1 (Continued)

LEFAVOUR, CAPT WM. R., USN
! LEGAL GUIDANCE

LIBYA, WHEELUS FIELD

: LIGHTNING PROTECTION
LIQUID PROPELLANTS

2 LONE STAR ARMY AMMUNITION PLANT, TEXAS
;f,- LONG BEACH, CA

: LONGO, COL VITO, USAF ]
: LONGVIEW, WASHINGTON i
’ LOS ALAMOS SCIENTIFIC LABORATORY, NM , 3

1OS ANGELES PORT

LOSS OF LIFE THROUGH MAJOR EXPLOSIONS
LOUISIANA ARMY AMMUNITION PLANT
IOVELANC, NM

] LOWRY AFR

FiclTin (L

Me

T
-L"-‘—M— [ PR Ve,

McALESTER, OKLAHOMA, NAVAL AMMUNITION DEPOT
McCANTS, LELAND S., COL, USAF

FORT McCLELLAN, ALABAMA

McNAMARA, FREDERTCK N.

T U

L : y_

s et it e e . s

: _ M117 BOMES
| M~55 ROCKET

MK 48

MK 81 AND 82 BOMBS
MAGAZINES

MANDREL REMOVAL

MANUAL FOR DESIGN OF PROTECTIVE STRUCTURES
MANUFACTURE. ..

MANUFACTURING SITES, ZONING FOR

MARE ISLAND, CALIFORNIA, NAVAIL AMMUNITION DEPOT

Eaa s}l ecssia: Tt
-
A et e ml e e e ranein

- MARINE CORPES

E i MARSH, HENRY N.

) , MATS

3 ; MAXWELL, MR. 0.D.

MAY, LTC RICHARD H., USAF

3 . N
F S R R SO
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Table C~1 (Continued)

MAYPORT, US NAVAL STATION, FLORIDA
MB~1 ROCKETS

FORT MEADE, MD

MEARLS, LIC W.J.

MEETINGS OF ASESB

MELVILLE, R.ZI.

MILES, COL F.H., JR.

MILITARY AIR TRANSPORT SERVICE
MILITARY TRAFFIC SERVICES
MILLER, COL H.E.

MINES

MINIMUM TEST CRITERIA

MOBILIZATION PLAN

MODULE STORAGE (BIG PAPA, SEA REVETMENTS, ETC.)
MODERNIZATION OF AMMUNITION PLANTS

MUKILTEO, WASHINGTON

MULLANE, LT COMDR, L.W.

MINITIONS BOARD

MUNITIONS CARRIERS INTERCHANGE POINT

L

NASA

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS
NATO

NAVY

NAVY STAFF MEMBER, DDESB

NEW LONDON, CONN .
NEWMARK REPORT

NEW ORLEANS, LA, PORT OF

NEWPCRT, RI, NTS

NEW YORK ACADEMY OF SCIENCES

NEW YORKX CITY
NEW YORK PORT
NIKE HERCULES
NIXE SPRINT
NIKE SITES

NON~-UNIFORMITY IK SERVICE REGULATIONS
NORFOLK, VA

NOPTON, AFB, CA

NOTIFICATION OF SECRETARIES COF HAZARDS
NUCLEAR POWER PLANTS
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Table C~1 (Continued)

NUCLEAR SAFETY WORKING GROUP

0

QAHU, T.d.
Q'BRIEN, LTC L.M., USAF

OCCUPATIONAL SAFETY & HEALTH ACT (OSHA)

OCEAN DISPOSAL OF MUNITIONS
CKINAWA

OLSEN, CAPT L.R., USN
OUTDOOR STORAGE
OVERSEAS SHIFMENTS
OVERSEAS STANDARDS
OVERSEAS SURVEYS
OXIDIZERS ‘& FUELS

)

PANAMA CANAIL ZONE

PATTERSON-MOOS DIV., UNIVERSAL WINUTNG CORP,

PEARL HARBOR COMPLEX, HAWAII
PENTOLITE LOADED AMMUNITION
PERRIS, LTC WALTER H., USAF

PERSCN, COL HERBERT C.
DETTEBONE, CAPT E.R., USN
PHARES, CAPT J.L., USN
PHILIPPINE ISLANDS
PICATINNY ARSENAL

P & W EVALUATIONS

PIERS AND WHARVES MANUAL
PIGGY-BACK

PINE BLUFF ARSENAL, ARKANSAS

PINECASTLE ELECTRONIC WARFARE RANGE COMPLEX

PLACARDING

PLASTER

PLUM TREE ISLAND BOMBING RANGE
POLART? SUBMARINE (SSBN)
POLICY

POL STANDARDS
PORT CHICARGQ, CA
PORT FACILITIES
PORTUGAL
POSEIDON

217
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POTRERO HILLS, MONTEZUMA SLOUGH AND GRIZZLY BAY, CA
POWER LINES

PRAIRIE FLAT
PRIVILEGED BOARD RECORDS
PROBLEMS ENCOUNTERED BY CONTRACTORS

e m m o

PROPELLEX CORP., EDWARDSVILLE, IL
FROTECTLIVE BARRIER SYSTEM FOR MUMITIONS STORAGE

PROTECTIVE CONSTRUCTION POLICY TC BE APPLIED IN RFVIEW QF SITE PLANS
PUERTO RICO

i

|

A i
Q=CLEARANCE

Q=D STANDARDS FOR AIRCRAFT RUNWAYS

Q~D STANDARDS FCR AMMUNITION AND EXPLOSIVES

QUANTITY~-DISTANCE STANDARDS FOR INTERCHANGE, CLASSIFICATION & HOLDING YARDS
Q~D STANDARDS FOR PIERS AND SHIPS

O-D STANDARDS FOR PIERS AND WHARVES
QUARRY BLASTING

QUEEN, WALTER G. =
QUINN, CAPT JOHN, USN

R

RADFORM AAP, VA ;
RADIO-FREQUENCY HAZARDS

RAIL CARS TRANSPORTING CLASS A EXPLOSIVES

RAIL LOADING AND UNLOADING

RAILROADS

RAMEY ALR FORCE BASE, P.R.
RANGE SAFETY CRITERIA
RARITAN ARSENAL

REDSTONE ARSENAL
REDUCTION OF HAZARDS

REED, COL C.5., USA
REGROUPING OF AMMUNITION
REPORTING PROCEDURES
RESEARCH FROGRAM
RESTORAGE

218




A L N R o, T R

Nl L

] AREEITR .

M e

. . e = e

Table C=1 {Continued)

RETROGRADE MOVEMENT OF MUNITIONS
RETURNED AMMUNITION

RHODES, COL CHARLES W., USAF
RICHARDSON, COL JOSEPH M., OC, USA
FORT RILEY, KANSAS

RINGSBY TRUCK LINES
FORT RITCHIE, MD
ROCKET, 3.5 INCH M28

‘ROCKETS

ROCKET CATAPULT MK 1

FOCKY MOUNTAIN ARSENAL
RODMAN, C.Z., NAVAL STATION
ROGERS, MR. JESSE S.
ROSEBURG, OREGON

ROSEVILIE, CA

ROYLANCE, MR. HERBERT M.
RUSHING, J.D.

g

S. 2074

S STRUCTURES

SAC SATELLITE BASING - NEW LOOK II
SAFETY DISTANCES

SAFETY & HEALTH ACT

SAFETY MANAGEMENT WITHIN THE DOD
SAFETY RULES FOR PEACETIME OPERATIONS
SAIPAN

SAMOA

SANDIA BASE, NEW MEXICO

SAN DIEGQO, CA

SAN FRANCISCO, CA, PORT
SAVAGE, W.R.

SAVANNA ORDNANCE DEPOT
SCIENTIFIC PANEL

SCRAP MATERIALS
SEAFARER

SEAL BEACH, CA, NA&ND
SECURITY

SELLA BAY, GUAM

219
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Table C~1 (Ccatinued)

SEMINAR .
SEPARATION OF STACKS OF HE PROJECTILES
SEPARATION OF STANDARD IGLOO MAGAZINES

SEQUENTIAL EXPLOSICNS (DETONATIONS)
“SERICUS"

SHIPMENT OF EXPLOSIVES
SHIPPING CONTAINERS
SHIPS

SICILY

SIERRA ARMY DEPOT, CA

SIGNIFICANT ACTIVITIES, REPORT CF

FORT SILL, OKLAHOMA

SIMULTANEITY

SINGLE MANAGER ASSIGNMENT FOR CONVENTIONAL AMMUNITION
SINGLETERRY, MR. C.C.

SITE PLANS

SMALL ARMS AMMUNITION AND EXPLOSIVES
SMITH, MR. C.B,

SMOKELESS POWDER

SOLID PROPELLANTS

SONIC EQOM
SQUTH AMBQY
SOUTH DAKOTA
SQUTHEAST ASIA

SOUTHERN PACIFIC TRANSPORTATION COMPANY VS JOSEPH PUJALS ET AL

SPAIN

SPALDING, LT COMDR J.

SPECIAL INSTRUCTIONS FOR COMMANDRERS OF AIRCRAFT AND DRIVERS QF MOTOR
VEHICLES TRANSPORTING EXPLOSIVES AND CERTAIN OTHER DANGEROUS ARTICLES

SPECIAL INSTRUCTIONS FOR DRIVERS OF MOTOR VEHICLES AND COMMANDERS OF

AIRCRAFT TRANSPORTING EXPLOSIVES AND CERTAIN OTHER DANGEROUS ARTICLES
SPECIAT, REGULATIONS

SPECIAL WEAPONS

SPRINKLERS, AUTCMATIC

STANDARD SYSTEM FOR TYPE CLASSIFICATION CF EXPLOSIVE STORAGE STRUCTURES
CAMP STANLEY, SAN ANTONIO, TEXAS

STANLEY, COMDR JOHN T.

STATE LAWS

STATUS OF EXPLOSIVES SAFETY

STEEL ARCH IGLCQ TESTS

STILLMAN, CAPT CARL F., USN

ST. JULIENS CREEK, VA, NAVAL AMMUNITION DEFOT

A
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Table C-1 (Continued)

STORAGE OF EXPLOSIVES AND AMMUNITION
STORAGE OF MUNITIONS IN GERMAN MAGAZINES
STRADLEY MAGAZINES

SUBDIVIDED IGLOOS

SUBMISSION OF SITE PLANS

SUNNY POINT OCEAN TERMINAL, NC

SUPPORT FACILITIES AND TACTICAL FACILITIES
SURPLUS MILITARY EXPLOSIVES

SURVEYS

z

TAB VEE SHELTERS PROGRAM IN USAFE

TAIWAN

TECHNICAL INFORMATION BULLETINS

TECHNICAL PAPER

TELEPHONE NOTIFICATION OF FIRES AND EXPLOSIONS

[

TENDERS

TENNESSEE

TERLIZZI, MR. P.M.
TERMINAL FACILITIES GUIDE
TERRITORIAL JURISDICTION

TERRORIST THREATS

. TESTS

’ THAILAND
THEODORE, ALABAMA, NAVAL MAGAZINE
THERMAL EFFECTS STANDARDS

; THIOKOL CHEMICAL CORP
? FOKTr TILDEN, NEW YORK
TIMMES, LTC CHARLES J.
TINIAN ISLANDS

TITAN

TNT BLOCKS
TNT EQUIVALENCIES
TOBAR, NEVADA
| TOOELE ARMY DEPOT, UTAH
: TORPEDOES

i TOWNES, LTC MORTON E.

i TOXICITY

‘ TRAILERS~ON=-FLAT CARS

. TRAINING PROGRAM

j TRANSFER OF SEACOAST AMMUNITION

T 221
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Table C=-1 (Continued)

TRANSPORTABLE DISPOSAL SYSTEM

TRANSPORTATION OF DANGEROUS ARTICLES BY AIRCRAFT
TRANSPORTATION OF EXPLOSIVES

TRAVEL

TRAVIS AFB

TRIDENT

TRINIDAD

TRI-STATE MOTOR TRANSIT COMPANT

TRUCK INSPECTION FORM, DD 626

TRUCX INTERCHANGE YARDS, Q-D STANDARDS FOR

TRUST TERRITORY PACIFIC ISLANDS

TUBBS ISLAND, CA

TULALIP AMMUNITION AND BACKUP STORAGE DEPOT
TURKEY

g

UNBARRICADED INHABITED BUILDING DISTANCE

UNDERGROUND STORAGE

"UNDUE"

UNEXPLODED ORDNANCE

UNIFORM DEPARTMENT OF DEFENSE HEALTH AND SAFETY CRITERIA

UNIFORM STATE LAW FOR EXPLOSIVES

' UNITED KINGDOM

UNITED NATIONS ORGANIZATION
URBANNA, OHIC
URS CORPORATION

USARPAC
UTAR
UTILITIES IN AMMUNITION STORAGE AREAS

A

VESSELS ARRIVING U.S. PORTS WITH AMMUNITION CARGOES - DISCHARGE OF
VETERANS ADMINISTRATION MEMBER

VICKSBURG CHEMICAL COMPANY

VIETNAM

¥

WAIVERS

WALKER, CAPT EDWARD K.
WALSH, MAJ FRANK 7.

WAR ASSETS ADMINISTRATION
WARD, LTC N.P.
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Table ¢-1 ({Continuad)

WATSON, COL G.G., USA

WATTS, LTC R.S.

WEAPONS SENSITIVITY HANDBOOK
WEINWOTH, MAX

WELLER, MR. W.G.

WELLS, LTIC A.C., JR.

w.."LS, LTC HAROLD E., USAF

Wi ERN PACIFIC RAILROAD
TERVELT, CAPT JOHN D., USN

%¢ ITE, LTC LESLIE M., USAF

WHITE SANDS PROVING GROUND, NM
WHITTEMORE, COL KENNETH S., USA
WIESENBERG, WILLIRM M,

WIGGER, GECORGE F,

WIGHT, RICHARD L.

WORK GROUP = ASESB
WCRK GROUP TO DETERMINE THE EFFECTS QF ACCIDENTAL EXPLOSIONS ON ENVIRONMENT,

AND TO DEVELOP MEANS TO REDUCE HAZARDS TO PERSONNEL & DAMAGE TO

FACILITIES
WORK GROUP TO DEVELOP UNIFORM TRANSPORT PLACARDING SYSTEM — EXPILOSIVES

AND DANGEROUS MATERIALS
WORK GROUP ON MINIMUM TEST CRITERIA FOR SOLID PROPELLANTS
WORK GROUP ON Q=D STANDARDS FOR BULK STCRAGE COF LIQUID PROPELLANTS

WORK GROUF FOR REDUCTION CF HAZARDS
WORK GROUP TO STUDY Q-D REQUIREMENTS FOR LARGE SOLID PROPELLANT

MISSILE MOTCRS
WORK GROUP FOR REVISION COF FIRE-FIGHTING INSTRUCTIONS FOR MILITARY

AMMUNITION AND EXPLOSIVES DURING TRANSIT
WORK GROUP FOR THE REVISION OF AMMUNITION HAZARD CLASSES

WORTHING, COL LEIGH W., USA

X,¥,2

YORKTGAN, VA, NMAVRYL MINE DEPOT

YURT MAGAZINES

2~I ATOMIC WEAPONS STORAGE FACILITIES
ZONING FOR MANUFACTURING SITES

INDEX CARDS UP TO AND INCLUDING 1945 HAVE BEEN REMOVED FROM THE BOX
LOCATED NEAR THE DESK OF THE SECRETARY TO THE CHAIRMAN, DDESB, AND
PLACED IN BOTTOM DRAWER, SAFE #l00. THIS WAS DONE TO MAKE ROCM FOR
MORE CURRENT MATERIALS. THESE CARDS ARE, HOWEVER, UNCLASSIFIEDR AND

NOTE:

THEIR HEADINGS APPEAR ON THE FOLLOWING PAGES.
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Table C~1 {(Continued)
é .

ABERDEEN, WASHINGTON

ANNISTON ORDNANCE DEPCT

ARMY AMMUNITION

ARMY GROUND FORCE INSTALLATIONS
ATLANTIC COAST PORTS

B

BACK-UP DEPOTS

BAKER, LTC A.L., TC, USA
BAKER, CAPT ROBERT D.
BAKER, LT W.P.

BALDWIN, L.I., NOP

BALTIMORE
BANDHOLTZ, MAJ C.H.
BARKSDALE FIELD
BATIQUITOS LAGOON
BEAVER, LT JAMES A.

BELLINGHAM 2T

BI-MONTHLY REPORTS OF PROGRESS
BOMBAY DISAS..:R

BOSTON POE

CAMP BOWIE

BREMERTON, WASHINGTON, NAD
BRICKER, BRIG GEN E.D., USA
BRICKER, COL EDWIN L.

BROOK, LT {(J.G.) ERNEST A., USN
BROOKLYN BASE PORT OF EMBARKATION

BRUNS, COMDR K.F. (CEC) USN
BUELL, LTC R.C.

BUNZE, MAJ HARRY F.

BURRELL, COMDR GLENN S. (CEC) USN

BUSH RIVER AMMUNITION STORAGE PROJECT, EDGEWOOD ARSENAL, MD

AdN dabametsat

BUTLER, WILLIAM T.
<

CALIFORNIA POINT

CAMDEN, ARKANSAS

CARSON, MAJ C.V.

CASTLE ISLAND FACILITY, BOSTON, MA
CIRCULARS
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Table C=1 (Continued)

CLAREMONT TERMINAL

CLASSIFIED MATERIAL

CCBB, MAJ WM. M.

COCO SQLO, C.Z., NAD

CONCORD, CALIFORNIA, NAVAL AMMUNITION DEPOCT

COOS BAY, OREGON
COUPE, COMDR W.S.

! COWLING, LT COMDR J.K.

' CROSS, LT VERNCN E.

CULP, BYRON J..

CURTIS BAY ORDNANCE DEPOT

)

DAHLGREN, VA, NPG

J DANGERQUS ACCUMULATION OF CARS
DAVIDSON, COMDR W.E., USN
DAWSON

DELAWARE ORDNANCE DEPCT, NJ

LAKE DENMARK, NJ, NAD
DOVER AAB
DUNN, COL T.L.

f E

EARLE, N.J., NAD
ECKHARDT, CRD. J.C.
CAMP EDWARDS, MA
EXPLOSIVES SAFETY ACT
EXPLOSIVES SAFETY LAWS

E

FORT BRAGG, NC
FALL BROOK, CA, NAD
FIELD, CROSBY
FLORIDA PORTS

] FORT ETHAN ALLEN, VT

FORT LAFAYETTE, NY, NAD
| FORT MIFFLIN, PA, NAD

3 FORT ROSECRANS, CA

' FORT WINGATE, ARIZONA
FREEMAN, COL JAMES W.
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Table C-1 (Continued)
<1

GASOLINE STORAGE FACILITIES
GENERAL ELECTRIC

GRAVES END BAY

GUGGENHEIM, MR. MORRIS
GULICX, CRD M.A., USCG

-4

HANDLING OF MILITARY EXPLOSIVES ACROSS CCMMERCIAL DOCKS
HIGH EXPLOSIVES...

HINGHAM, MA, NAD

HOBOKEN, NJ

HOF, MAJ GEN

HOG ISLAND, PHILADELPHIA, PA
HOLMES, MAJ J.G., USA
HOLSINGER, COMDR RAYMOND W.
CAMP HOOD, TEXAS

BUNTER, LT COMDR A.D.

I~

INTERPRETATION BY JAG
INVESTIGATIONS INTO EXPLOSIONS
IONA ISLAND, NEW YORK, NAD

d

JACKSONVILLE, FLORIDA, NAVAL AIR STATION
JOHNSON, CRD L.P., USW
FORT LAFAYETTE, NY

L

LANGLEY FIELD, VA
LEND LEASE SHIPMENTS
CAMF LIVINGSTON
LYNN, MAY E.A., USA

Mg, Mac

McCARTHY, LT COMDR J.
McCHORD AAF

McEFARIAND, COL EARL
McNARY, MAJ C.K.
MacDILL FIELD, FLORIDA

MacMORIAND, MAJ ¥ .E., USA
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Table C-1 (Coatinued)

¥

MALTA, NY

MARCH FIELD, CA

MIAMI, FLORIDA

MILLER, LT COMDR J.M., USN
MISSISSIPPI RIVER

MITCHELL FIELD
MOBILE

N

NANSEMOND ORDNANCE DEPOT
NEWARK, DELAWARE
NOBLE, LT COMDR A.G., USN

o

ORKIAND, CA

QOGDEN ARSENAL, UTAH
ORDNANCE SAFETY MANUAL
QRLANDO AIR BASE, FL
OSTRICH BAY, WASHINGTON

£

PACIFIC COAST
PACIFIC NORTHWEST
PAINE AA FIELD
PARR TERMINAL
PECKHAM

PENSACOLA, FL, NAVAL AIR STATION

PHILADELPHIA, PA

PIG POINT ORDNANCE DEPOT, VA

PLANS FOR AMMO HANDLING AND STORAGE FACILITIES
PLATFORMS

POCATELLO, IDAHO, NAVAL ORDNANCE PLANT
PCORTS OF EMBARKATION

PORTLAND, MAINE

PORTLAND, OREGON SUBPORT

PCSTS, CAMPS AND STATIONS

PRATT AAF

PUGET SOUND, WASHINGTON
PURCHASE CF LAND
PUCKETT, CAPT L.A.
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Tahle €-1 {Continued}

QUORUM

R

RAVENNA ARSENAL

RICHMOND, CA

CAMP JOSEPH T. ROBINSON

ROCK ISLAND ARSENAL, NJ

ROCSEVELT BASE, TERIINAL ISLAND, CA

CAMP RUCKER, OZARK, ALABAML
RYKER, CAPT DJALD W.

s

SAFETY LAWS FOR THE STATES

SAFETY RESPONSIBILITY OF THE BOARD WITH RESPECT TO THE HANDLING AND STORAGE
OF CILASSIFIED MATERIALS BY ARMY AND NAVY AMMUNITION F2CILITIES

SALINAS AAF :

SALT LAKE CRATER

SAN ANTONIC, TEXAS

SAND BAG REVETMENTS

SANDY HCCK

SAN JACINTO ORDNANCE DEPCT
SAN PEDRQ, CA

SAVANNAH, GA

SAWYER, CAPT M.A.
SEACOAST FORTIFICATICNS
SEAL HARBOR

SEARSPORT, MAINE
SEATTLE, WASHINGTON, NAS

SENECA ORDNANCE DEPOT, NY
SEWARD TERRITORY

SEYMOURS NARROWS, B.C.
SHINKLE, BRIG GEN EDWARD M.
SHIPMENT OF LOADED PROJECTILES

SHUMAKER, ARKANSAsS, NOP
SHUMAKER, LT COMDR SAMUEL B.
SMITH, COMDR N.M.

SMOKY BHILL AAF

SOUTH BCCA GRANDA, FLORIDA
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Takle C-1 [Continued)

-3
e A]Am-:_u-m‘.n.d

SPECIAL ORDERS : ]
STEESE, COJI. CHARLES M. ’ 1
CAMP STANLEY, TEXAS

STORAGE OF AMMUNITION, VE DAY TO VE + 3.
SUBMARINE MINE EXPLOSIVES AND OPERATIONS

SUISUM BAY, CA
T

TAMPA, FLORIDA
TERMINAL ISLAND, CA
TIJUANA RIVER SITE
TOAL, COMMAMNDER F.C.
TCQIAL LOAD THRUD PORTS

Y ORIV TOPP ¥ PR T

TRAINING CIRCULAR 47
TRANSFER SHEDS & PLAITORMS
TRIUMPH EXPLOSIVES, INC., ELKTON, MD

u

B

UNDUE ACCUMULATION OF CARS LOADED WITH AFMY AND NAVY AMMUNITION
UNION BARGE LINE TERMINAL FACILITIES

v
VAN NUYS ARMY AIR FIETD

¥

[T SRS SR NV DUPE". S I

WADDAH ISLAND, WASHINGTON
WAKD, CAPYT J.H.

WAYCRCSS, GA . ;
WELLBORN, LT CHARLES, JR., USN !
WELLS, COL L.F. i

WEST COAST PORIS

WILSCON, CAPT JAMES D.
WOLTERS, CAMP

WOODEN BQMB CRATES
WOODYARD, CAPT EDWARD 1.

1
{
\
i
WRRCKS - g

X%, 2

YOUNG, COL wWi. C.
YUKON
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APPENDIX D

REPRCODUCED MATERIALS FROM THE
"MINUTES OF MEETINGS" OF THE DDESB

Although parts of the 41 volumes of the "Minutes of Meetings' of
the DDESB are considered privileged information (mosti notably the
verbatim transcripts of formal Board meetings), much additional infor-
mation contained in these documents is not, Those documents in the
Board's historical volumes considered of some special interest, and
which were not privileged, were reproduced with the permission and
assistance of Board personnel. Table A-4 in Appendix A lists the 14
documents reproduced. They appear below in this appendix.

For the most part, the choice o documents was based on (1) the
special realevance or historical sigrnificance of the documents, (2)
their description of the organization or workings of the Board, or (3)
the comprehensive and well-phrased fashion in which the document summed
up materials related to the subject project.
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JIn reply rafer to :

APIED SERVICIS IXPLOSIVES SAFETY BOARD
Washingten 25, Ds Co

ASESR5T55/1 ) A 2] Cstohar 1955
MEHORLRTUM PCR COZONSL Ra Ro J"DC'JI«! USA, CCO )
T Srary I, H, DRANDT, USH, EDORD
C C‘"" Je Ga DUNE ..u., Uqu' 3.5";235'."_’1

SUBJECT: [Cocisions of thy Chairman on Hatters in Wialch Escard iHambers Ave IHob
in Usendmone fgreoeucsnt widh Refezronee 4o Inhabited Euilding
Quaentity~Distence Tebles for less-Detonating Explosives

1. Tho American Toble of Diatances was adeplad by 4hz Army aod flowy din
1928 end their ~cticn uas gubsaguently cpproved by the Canrrace, Theze tadbles
vare eriginally ca-c)cfa. in 31910 for Lza 1:'5 pn.d:e incdestey in ths Snite
Stesze ond wisth minor ru :c‘.c-x., ares 8%ill zo ussds Thay &ra Lavsl oa providing
Frotcction te inbobited bulldings ag St sw..bst:ntiel stracturel deacze. In
conzidering the deffnition of ot e::?..*.a’ gtructural demage vhich was zseapisdy
conslusicns ware rocohed - from %we points of view:

2, Damczs to ?s‘opsz'ty.

It xas cezcluded that no dacags which was razdily reopofrable
shauid te considercd Toubslantiad® for Shc puarpsse in views

h, Risk 4o Lifs and Tdwbh,

.

It w :.s coaclv.dcu thet u:dcsd zems integral poriion of ths baildiny

was dencgad, Yha cocupants cowld aot ba subjseted Lo scrious risks.

Such sdawor duwrepe a2 the brocidny of windoy zloog, shaldng '4::1'1 of picata
and poseitle demaze by "'.L-lg 1igeiias vas not eensidersd, Th2 tedhles o fer
Danrieads 3ives & vriarriceded the dicliants ig to
Thy berr 2 distencs arented cpprorinataly oy tiz Jerm
i wiish D Su 'E;'-.e distrace in fe2t cnd W is Yhz wodsht of c:"':las""z in nunds,

1

Foveinzficr whon g oumneical feeier I8 uwad, 1t 25 the wwizriest fuster of
thig fesvala.  Doubling i barricnlsad JTD d.-t.:r:'c z‘esu.'}. inoa fastor ol 7
{eopromineia) Lo unharsicescd crmlosiveg.

2., Ca 15 swmz
esccephed and Lot
iho o’-:uJB and &

Szcember 1930 tha Adr Fovee
fatds develered Ly

algced Lo
k]

- =
Vo o
rorovide & vasgonshle degres of pro miucilcs a2
Sfrea s Y
o 24 Usbhgrpicsdod Protentien:
(1) Protsction to dusllings is beszd en & fecler of 30, nuzllings

N
consiresisd I cecordnnze with :t:'.t ..:.'. ":".z'.cips.l o2
codes cro nnlilsly o collaons: & guffoer domeze othas tlzr
repainzhle \.:_. 232 -'t'*h cs tha fclla':j.ngz wngive gloes
bx'-a*:-°,, cooasional deor snd dudew fraucss Jlcplacsd zald
(REPRODUCTION #1)

{Vol. 9, pp. 314&-3157, inc.)

U T ¢TLCABLE
PAGE 15 BEST QUALITY PRA
T FURNLSHED 10 DOC -

FROW COPY




P TP

peoaibly ropilled inte rooms; madorzie ploster dimage;
cccasional eraclied or brokea rafisrs uith slizhs buvletns of
Tool end cecasicnal minor displascaxnt of building side;
occasional cellopco of poreh roof; demage to chimpeys or
sapzration frou bullding; brokasn plwabing; occasionel
cracks in brick wells and.soms loosened brick; sexs demags
to contents of dwelling,

(2) Fatalitics to persons within buildings are considersd unlikely
but it is {0 bz wpected that injuries vill result within
buildings from flring objects cuch as deors, window fremes
end sestes, pictures, brica~brec; from flying glnas; snd.
from missiles frem 4k explosicn source.

A

(3) Iz, becsuse of gecupancy or volnsrabi{lity, 2 rcasonable
degree of proisctien cemperedble to thei provided for
dycllings i3 desired, iacressad safsty distances repra-
sented by ths following fuctors are specified for tha
structuras indicobeds

-

Sciiools, hospitals and factories . £ 300
{unless equizpsd with safety gloss
or interior scrsens)

lorgs churches, thozters, railrezd £ 150
statieons and assenbly hells

Bolloy tils mugazimss snd structures res

arge ofl or wetar storags tanks £ 20
with expozed wco2en rocfs

Large efrplene hangoro L 2co

() A comstmt distones of 1235 feaxt is specifisd for guastitius
lesg thaa 15,000 pounds bHsoed on thas micsile hazarde

Ye Eorricsdsd Protocticns

Up %0 1500 peunds, bavriceded distames srg tho sams as thase
epecified in ths varevised A19. Prom 1500 pounds to 509,090 peurnds, thy gaxs
distznces, based on £ 59, ars speeificd for bavricadsd amplesive sites os
for unbarricaded sites.

o foduced Inmids Inhabited Building Uisinnced

' A mamdizum of 180 reduction in inhsbited butlding distente is
&lleuad uhon apolisd to cuoriers, basracks; hscpitels, offisas. ¢3%. and line
ssparztions loseisd oo ¢ pililery ipstallziica, previded dh: coastruction of
the brdldinzs inyolved is of naneyzll~beoring typs that offcrg sood resictents
Y2 t&o pesk pressurcs snd Lipulscs goreratcd by the biast, asd provided tho
tulliings coe oriented to minimiza effccts frox tha blast.

' ' (REPRODUSTION #1)
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" 3. Tht scma previsions of those ASESD stenderds, adoplied by dka Usw
“and tha Alr Ferca, havo proved citber difflisuly i intarprob or i:mz-r.cta.cal

to g7ply is evidenced by the feliciding:

@e Air Force Ragalation 85«6 Gated 15 October 1551, "Q Quaatdt /-
Distercs Standerds for Storgze of Mess Datoneting Zxplosives," stzles thet
coogidarction will be given ‘c.a 2 higher degren of srotacticn (hizher than
£ 50) for special targots wiea ,lsnu.‘..:xg permity end 4% is prosticeble. This
43 cartainly not k3 cxpressed or implied intent of the AS238%s 1 Lprdl 1950
stacdards, Alao, Doard represcantat ives surveying Adir Foreo insicllaticns
have notcd on xaay coceciors that the rc:‘ucsd iv::..ctc inkebited building
dirtanccs have beca &
of censtrueticon or o-ie:: toglen.

. b, Mavy Bulocls Imstruciion Hoe 113:0,1, Ch 1 dated 2 Septe:ber
1955, %iw-urition Sbtorgge Standewds 2t Navel 24ir Stovlons,t disregards cone

sidoration of spocicl torgots entirclye. Reduced inside inhabitad bu...!.d..ng

disterces fro specifisd s:it!;out z;ualif...ca‘cm-x a8 0 Uypa of construction or
pro;er orientatlion. .

Ce Armad Fercea Sgociel YWespona Project puhlicaticn dated 29 August
ty-Digtencs Standopds, aiarcoaraa conslderzticn

i

1987, #Tclosivea Sclfaty Du:.'z‘a:.»,
* of.spceial tergots entircly and spesifies rsducsd inside inhchited building

distance without quelificeiicn es to the Lyps of coastrueticn @ propar
origntation. .

L. In accordance with its clarter, %he ASESB for tha pest several yazve

ha3 k2en citempting to get the throe military Servises to adopt unifera
standards for maessdobontidng aplosiress Tha main erz-:rt has bizn tovsd
t.tta.-.ptino o convince tha Copa u-eni. of the Army thcet s
1 Aprid 1930 already oscepled Ly pur‘:.zn..nt el tha i.'evy zad
of the Alr Force ghould oico be acccci.cd by thct Scrvicse Yhe “ﬂg:.:t::ent of

¥}
tie Army hso consistently declinad o acsapt thase Board scr-.:zdarda. Fren a
review ¢f tha r-c*rd., i% was gpperent thob

the cnly mathed of gciadlishing
uniforn standards would ba to resoct to the provisions of tha Bc:.rd's charter

covering cesss of discerezment vhereby:
2+ 7he cheirmen erxsrelsss hiz porss of declzioa,

be The dlssonting member or menbors exsrcise the right of eppecl,

Ce Tho wmatier & pi 35
{Acciztent Szsratary of Dufense for Supply and Iogistica).
Se In erdsr o fomiliariza
its steff vitn tha prs sblenmy ib v gidsd ¢
of &1l dete availibla on whiich tho 410 md ¢
wara baead.  This study vhich Bas ¢ 4
sy been medo and surmations of ald,
resowrzndoiiony of the wilitery ¢
Bzoxd mesdoys lave cgresd that spisd
" 2r3 not desivehle. They haws not, huicver, basn ebls L0 reach wnznine
goecwent on tia rollo':ing principal mztiers:
(REPRODUCTION #1)
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8o Inhebitcd building distance for wizarsicaded caplozives.

be Inhabiicd building dizienscs for pretectica fioom xissiles for
small quentitics of undarriczdcd oxplosives,.

c. Inhsbitad building distenco for barricaded e:plesives. '

de Use of 2 reduccd inhabited building distenco for bulldings leastsd
on militory installztiona,

Thsse matters vill be discucsed end the chaliwmen's desision on ezch given
in the folleiing poragzaphs. .

6. Inhabited Building Distarce for Unharsiceded Hinlesiven:
The pasitions of ihc Boerd mambors ara a5 folloua:

: 0 - 500,000 pounds ths ATOD (epprovdmatzly £ 70)

5§

0 - 250,0C0 pourds £ 50
250,000 - 500,000 povmds £ 170

ir Forca: Sanz as Hevye.

5

The erea of discgrasment is frem O to 250,060 pourds.

It is obviocus that the vse of & di:tanea represcated bty & fester of 50
witheut special, protacticn for specizl targets &3 rrepcrnd by the Vevy ond
Air fovce Tepressnis a substential reduction im sofety distamee Lrem Soth il
ATD and (he 43233%2 1 April 1530 ctendords cnd requires tha ascepiensc of a
much zreatsr pisk than the Army®s propezcl of the lmericon Tabls of Distences

(facior of 70). & general corperison of the ricls involved followas

&, Strucitwral Dzmzzo:

ruciwrel daage may ba eipscied Lo

S e with vsusl buwildies ecdes such 3 brcken
relterz, slizht displscoaent of the gides of fraws strusiuses, erazins with
scia dicplesenmant of bricis ia ncceary wells and ceszsicral poytisl esllanca
o pevchzgse &% 2 fzzior of T, thia tvpe of stpucturel domase Zu ot crgeataod,
Houover, &t xoy oseur in izuieted inwlancae Yo posily waintednod or flimzily
cassirusted Ludldinga. Siruetural domage to bulldings end slructivrecs othor
than dueilings 2% & factor of 90 wmay be severa wdsss they are of eguivelint
sthnetuvel sioength a3 the gualifogs roforrad Lo dhaves Tie some iz trus but
%o a lezzor antent 2% 3 focter of 70, dua o {ha groatar protestion previdad
by this dizicrsss Hthin the erca under considoraiion (O to 520,090 lts.),
rreorded Lrstences of gulctantizl) siructured dpznge (o builiingg of 213 iypes
lesatad boyond this distaones gra rrre.

cr ¢
=

b, Sunerlicisl Damaza:

Tho ccat of repair of supsrfictal domare will be legs al & fiolor
nes Gozzgo sucl ¢s displosczd windeu fremas zid soshes, dispizced dooos
o~

4
gor frzrce, partizl cellapse of porch rools wll ba grozuly roduced,

(REPRODUCTION 41)
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e Cless Broclio:ie:

=2 Trdustion in tho smeunt of slssn brosisgs 12 tr expectad
&t & factlor of 19; hc'.."m;r, injuries frem flying glaca ucy bto scvere et eidber
distance.

de Dezth and Injury from Blost Effzcis

Fetalities ars wdlikcly tc cecur at cithw distames. Tha choines
of injucy shedd bz much less et & fector of 70 &.a to reduotion of the noasi-
vility of flying oojzets md. should con.,:!..'r primarily of citz and brudzzc. Song
bres won senas vay B3 cxproted et a fact cr of 50 Irom cbjaects zuch &s dours sni
windsy franas Laling p'v'ccl_.-':l ntn ar:- uith ceasides »chls foree,

e, Migsile pazawmd for Cihor Than Small Sucntities:

The possibility of fzdlolities and indvr.’.:s Jren m.‘fs*.lc 3
ed frca the cowres of ths explosfen oidits ot eitier factan,
2 o

debsdr prolzn
@ Py 'J..bili"{ i2 very mueh

Houevosr, ©

o8 &b a factor of 73 <ag to iz :...1.".:—.?
mrber o!.‘ asesides that mzy by exproeted to ha projacted te this dialemce 2

also to the pr.apo*ticn..w 'Wcuter sr2a availahls,

Although this Beard bas thae cuthority in aseordznce with
Artornpsyr Cancral Holiaun deted 27 C..:b‘ 10LS te cucnme ks ;‘.n
of Distencus for Sarvice uwie, or o odent cthay standards, i
such eztion zheuld ba token -aly if su-': orind by sube ]

2ta, pontlodderiy vhien azczpianse of a --:ztei‘ Mak invelnas
significent alsa that thka lmesicon Teble of Distances, £4ill us3d
indusiry, 103 o l_:—.«'LL" c.e.-c_c;:.:d to proride protsciéion foom coms

bulk e":?os.:.vo werers nery of whi mililaxy "m*s of =wpiseis
exd ar d=5ign .:‘. w p.-“'uco Ziseslez as wall es bicst effazte,
a4

there is 2 centimidng effcit by ths Iorviesy to deralop aumd 3

pewariul erplesivtese Ansiier oopoet of tle prodlan 7':4-:.; i wen
gideratica Lo that sowa millibery plonts exg eperatsd by pudrnits indes
core will ba uoder full mebilication 1) arnd carices ohinwiicas msy bi oy
ecentroeiirs &ro requesied o opernta with lezcar pootzotive dintoucns |
these spool i‘#-" by the AYD. It skenld oleo b2 noted thet the Uafeod St
Cazst Gam‘d, in grseszing tn.:’mz.ty—d:’.:t::c; sii;uzticn.; e :.‘:4:"-
chin APJ.L., &4 cormzrula 2 o

b facilitdes, apply 'v..l‘... e

Distonces. It is poseibls *‘-ut uhc inaricen M.:lé o Dﬂslc\::cs J:.:y '-"J-:"’a
grazter p-muact.*on £ur zeun bl '.d..ngt' than &3 seeiserwmyy Lovnvwer, I8 G
hat, from 4lm hist tory of arvlozions cnd all availabla dats. 5% is
a2 oyeurd rizsoamble dicisnce dhad can b2 ewpoctad to provid
pretoeticn 4o &ll types of ‘c.v:.i.:}:-_:;_-. cr struniineE,

Yy

In the abccace of auiz%eatiel end conclusive dada fo susdourt tha roe of
tho lecssr dizioncoy the choirmonte decicios Iss
THS AMERXCAl TAELT OF DISTANCES SILATL ES YSZD 70 FROVISE INIRETIAD

BUILLZIG PRCTZCTION ICR UERLRRICADED KEXFIJSIVE '3""“:.. TIg

ERATICIS.

(REPRODUCTION #1)
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E_ 7« ZInhohited 2edidiny Sloian
f—‘ Quentitian e Gubiiv, coas

Tha vositions of tha Erard miuisis are cx felleis:

Anrs A rindenin mondatory missila dletame i nnb desipohlce.

TR CRETT

sont meadaters dic m:co ef 750 fect S22 3

3500 pounds.  [Tris i thc dictance revdved

prcieciion for _;5.,0 ,.-u:::la ov £

- Toposcl 12 neb pecenishle, tha Adn
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¢f & fector of 20 to provide mrotaztdon frem hlszsh cilesiae I the pooanding
pesagraph, tna c‘r.a:‘:l.n 3 dealzien was ia faver of the grentay gizinucs
aithouzh wol providiag estplete {

providad by tho £9D, ZThese groutor disifnees,
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with ths uniarciesded prozesals.e There is soma reczonm to b-*l'.’m thet &
ths renco of the Lrgc: quantitiss, sz tha qu:~.nt1.’.'.y is incrcased, tiha elfa
tivenczg of & barriceds for peducing blast prassurc and dzwoge tnerafrom i.-:
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buildings &e the inside, o
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butldiznzs. :

Ady Pawes: Samaz oo Yery.
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damaga by blest, cud for vc-:: b“_".li.:a 3 leoascr :si‘e*" diguonass cﬁ.x.:_’ g uwred
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g5 ef who Tuns ths g,
.‘_ale GifZiouwioy
=
-

v
"
b4y

I‘O!:’ ‘.J';Qf‘!“

I Y N

4 BEDTCLR IUENITNED SUYINDIME CISTAUCS SHALY 107 z’-: L’:::’) A i
PrOTICTICH FOR TiRARXIZD DULLCEICS LOGATED Gl WilIZllY
Iv s nav ‘as svad Lhet this Deoowd sheuld spoeill, sz it huz in tln goets
that Imheonhitsd Widlding divlenc :3 3021l ba wsed 23 tho intarddas cooarsiliin
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ARMED SERVICES ZiplOSIVeS SAFETY BOARD
Hashdngion 25, Da Ca

e

12 Decenber 1955
MRORANDTT FOR THE RECORD

SUBJECT: Mamorandum to Bozxd Manbers deted 11 Ostober 1955, Subject:
Decigicns of the Chairman on Matters in Which Board Merbers
Are Mot in Unzninmcus Agreemeat with Refarance to Iohabited
Bullding Quantity-Distiance Tables for MagswDetarnating Liplozives

l. Since uriting subjeet momsi-endum, 1t hes becema apperent that certain
splenatery siztemznts tiarein end my decisions et ths snd of paragrsphs 6
&ud 3 recuire clarification. Thess are clariflied in the following percgocphs
; amd aro cress referanzed to paragrenhs of subjeet zemcraniume

2. Peragrzph 1 - lest two seztensss = “The barricadsd distonce ls
-representad approximetely by the Fepaula D=35w 3 in whica D ic the distence
in fect and W 1s tha welght of exmlosives in po: ad3e Horcirafter whem a8

: numspicel fzoetor Is wgad, iv 1s $he ovmerdcel fzeter of this foravia.

: ' Doubling the barricaded ATD uistance results in a factor of 70 (esprozimete)

; for untorricaded espplosives.® It hes bzen ccmonm prestdce at Board mzstings

! - for mzebers to refer to the ATD barriceded distances &3 a factor of 35 and

{ ; to the ATD umbarricadsd distoaces o3 a fostor oz 70. Actuelly the atiare

| ricaded factor 1n the 1910 version of the ATD varies from 39.5 to 102, 'The
calculatad averaze, cbtainsd by weighiing the o .rege fector for ezch intzzwal
group by ils percectage quentity ronge vs tobzl range {500.027 1bz.) is 70.5.

f ) Tha ATD os revised 20 Jaavary 1993 usss 2 constant wharrissded feohor of 82

; for quantities up to 10,C07 lbse For quentitiez frem 10,000 49 300,070 lbs..

i : distanzes are the seme os the toble devwalepzd in 1720, The unbarricaded
f-ctor for the veviced ATD varies frex 68,0 to 80.8. Vhen erxtenced ‘o

20,000 lbs, the averaze Fealewlated™ as zbove iz 70.4. Ths word "approdnate®
vag used in oy 11 COsicber 1955 meusrandim in oxder to aveld including =211 of
this dotail.

-y

3¢ Parzgreph 6 « oy dsoisicn at the end of peragrcph & Fihs Anzrlcan
Table of Distcnees Shell ba Used to Poovidae Inhzbited Svwilding Prstzoetdnn
for Unkharricadsd Explosive Cencentratiosns.® [y intead was that b3 wmeare
ricaded £TD 23 reviscd 30 Januery 1393 and exiended to 502,000 livz. bu .zed,
Tables reflectling theze 'dldstanses TQuontily=Distanses Bcscd on Cholracuts
Dzsiclien of 11 Cohcher 1955" wera providsd Besrd asnbers at the WSLa Besrd
mesding, 24 Cstobzr 1955. Tha fzctorz over the ranze of this table ara as
follais:

T T T R T

ae 0 to 1,000 1bs, « fazier of 80a

e
3

be 1001 %o 10,000 lbae - factar o

cs 10,001 to 100,000 1bse » footer. 2rv frea 71e7 $0 78070
Averzge for thls posiiea is 76.1.

ey,

(REPRODUCTION #2)
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de 107,001 to 200,000 lbse = factors vaxy Lom 6%.4 to 73.kLe
Averzze for this portion 13 7l.2.

e 200,001 to 300,000 lbs. = factors vary frem 68.0 to 65.8.
Averaze for this nartion is 63.k.

£o 300,001 to 400,000 lbg. = factora vary fror. 67.8 to 67.9.
Avarage for this pertion 13 57.8.

g+ 400,001 to 520,000 lbs. = factors vary from &5 Lo 68,1.
Averaze for this portica is 63.1.

ke As stated in parezrapi 2 cbove, the overall avergge wiiin equed
weizht iy sivan to coch porticn of ths table is 70.4.

ke Paragraph 8 = my dzclcian 2t end of parzoTuph "Iahabited Building
Distance Protaction for Barricaded Eplesive Cenesntratlcons Shzll be e Felloyas

0 = 100,0C: pounds £ L0 .
100,000 = 250,0CU pounds A graduelly ineressing foebor
frem LO to SO
Ahove 250,000 pounds £ on

Y icteat wes thet the unbarricsded ATD (es revised 30 January 1553 and exw
tended to 500,000 lbse) bo used for quantities of explosives froa £30,600

lbse o SCO,000 lbse This reculis in nv crsdit bsing ziven for borricades
for quaniities of explosives grenter than 250,000 lbg. ead wes reflesied in
the tahlea providad at tho 1h9th Boord meeting «nd slleoved 0 in ths poge
ceding peragrophe Io arriving et my disision for ths 250,000 to 500,000 Lb,
pozticn of the tzble, I actephed tic Ammy!s recommendatlion, since tim Havy
and A Force reproceatabtives hed previewsly stated ot the 1L7¢% end 8th
Board wmzetings that nzither of these Sayvices centzzplatcd storing barsdcailed
quaniitics guester thea 250,007 lbs. The Army hes been stedirg quantities

of from 250.CC0 to SCC,07) lb=. in islco mesezinas for several years using
thke ¢hove unbarriceded distsmces. yom thz standpoint of preiscilen prevdded,
data from the Arso dests cemiunted in I9LS and 1346 2nd the zecidanitol ane
plesicn 2t Sovannz Crdosncs Dinod in 1948 indfcate thet these distancas
provids a high dzgreze of protegiion foom arplosives steved in igloe megacines,
I% i3 pezsible that a lesssr distones could b2 usad Lfor thds tvia of sterezge
and still provile edoguela prebection, nowswer, at the prusent Line flhors

" 13 not suflicicnb struciural damage dato availeble to dotasmine this lezcsr

distanze, In view of the above, I ccnsidared 1% lezical 4o secept tha Mmyfs
pregesale

Fhetd 5 Gumrin
EQ¥ALD B, CURRSNS
Colensl, OC, USA

Chadrmen
(REPRCDUCTION #2)
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MEARQUARTERS
UNITED STATES ARM7 MATZIRIEL COMMAND
WASHINGTON, D.C. 20318

s

—

10 August 1963

P S g

1
‘ ' SU3JECT: Proposed Revision to Section IV, Inclosure 1,
| : DOD Directive 4145.L17
|
TO: Chairman .

Arnmed Scrvicss Sxplosives Safety Zoard
Department of De‘onsc
Washingtoa, D. S. 20315

1. As requested in the ASESB meeting of 27 July 1965, J
tt 2 following information is furnished with regard to the J
#1 1y member's reccmrendaticns for additions to the praoposad
staoject revision, furnished in lettan, subject as anave,
~dated 6 July 1905:

ok

P,

J a. The basic precent oi explosives zafety is to linis
the exposure of a minimum aunbder of personnel, fcr a mininun
tire, to a minipum amount ©f hazardous materizl. Anoihz -
importanri cunsidaerzacticn is the reduction of potential for
loss of Zacilities and matawiel. These are tihe zrincipal
reasons for establisning exnlosivaes s:sorage areas and sac~
arating trese arzas from explosives goarasing lines (as well
as unralatec cdposuras) by inuabited building distances,
Individual explosivaes coerating lines are sesuratad £
for the samz reasens. Tois rogquired sezardtion provi a
high dagren of protaction £or nersonnzl and Iagilitias, The
inhabitz2d building 2istants for nass-deteonstiag armunition
and explosiwvas {Class 7 and oupber aamunition stored as Clzss 7) :
is based cn demage Izom blast effects; howaver. it deoos »wro- :
vida a nigii degree of proteciion from nissiles aucapt for

small guantities whers the missile hazard may be mors sevsre

ok --shméur.lﬂh e

gach

ot
- ae
a3

WYELS

taan tihe blas: hazard., Inhiabised bduilding cistaaces Ior

ammuanition and euxplésivas witlenr are not mass-detonaiing are
based on tha nost severz hazard invelvad,

B, Te obtain tas maximun safstv consistent with
i efficiant ecrarvaticns, %%c linitold storage roguired Zor
direct suqsport of euuwissives oporvating iLiues is nlaczd in
. servicas mzgazines taat arc separated Srcin oxarsting suildings

: ' (REPRODUCTION #3)
4 f (Vol. 21 pp. B043a and 80¢3b)
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- SUBJECT: Proposed Revision to Sectiun IV, Inclosure 1,
" POD Direciive 4143.17

by intralins distances. the sanme manner, facilities and
Qrerations that ars in azrect support of a reaa~1n~ arsga are
separated Iroa the magazines by Lntrallne diszarces, Such

facilities includa surveillarnce buildings, packing and shiz~-

ping buildings, guard sihslters and fiele offices. Thz racucad
protection provided by iantraline distance is considered

apprcprlate when gperations are in direct sudssort of the

magazine arsa. Intraline distancs is expected to protect

‘buildings from propagatica of exzlosion due to blast effects

but not against —osszo:lluv of :*o:agatlon cuz to nissiles, .

Bullalngs sezarated by intraline distances wili Drogably
suffer substantial structural danmage.

€.  The racomnended additions %o tne provosed change
¥ reflect the above policy. 2cceptance of intraline distances

E . must ce basad upon a bonafide opzrational necessity and nust

z : . not include unacceptable risks to unrguated pevscnnel, to con-

4 ; ventionel muniticns, and paxtlcularly €8 huclear veapov;. 2he

B ; intraline exgosure of nuclear weapons in anova::auﬂd locations

5 to the hazards of conventicnal ammunitien is aosmally coasicere
% an unacczptable risk by thae Army.

W

A high ez:lo~a re dateration
of a nuclear weapon would result in radiaticn safety n-obl-ms,
& loss ¢f nigh value, strategically imoortant Pv1;tzo1s, un;evor
: : able publiic reaction and possilkle worid-wide political acticns -
havxng sdverse effect upon DOD oporations.

ST

2, The recemnendad changas are considerad to o

2
safety policy Sor LOD, In tas Zgow eixcerxtions (eccnsid

AN

s

srad

b juatifzanle ané acceptavle) existiag procedurss permit vaiver

ki T action oy the oervz‘m conczrnei, In the eveni o an agcilznt i
3§ invelving aTmunition or zuslosives, whare a too lemient coneral ;
= policy Zcr bG:a!i.lOﬂ of nonéic c~¢v-:31a~ea “*lV‘tles aes i
g been ﬂstanl;sncc, the LO0 could te seversly criticized by cut- |
¢ side agancies Zor not preventing Ln:o_cra.c spread of Injuries :
E and damages. '
iy / ~ - .
g0 ‘:276—1;’:;/1 x4 '?~¢xo,~m;7g7 :
3 LIS M. CORTHING / ;
: Colenel, GS / ;
& Army Hdember. 7F35IST - }
: Copy Furnishad: o i
ki Javy ilembar, SISD 3
% Air Force lembar, ASES 2
-
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E In geply refer to

3 ASESB-937-65/3 7 Septenber 1965
:

|

PRy 1)

MEMORANDUM FOR: COLONEL L, W. WORTHING, USA, MEMBER, ASUSB
CAPTAIN L. R. OLS&, USN, M2MBER, ASZSB ,
COLONEL SAM GOLDEN3ZRG, USAF, ME{BER, ASSSB

SUBJECT: Proper Application of Paragraph V B DoD Directive 4145.17,
{Incl 1) Decembar 7, 1936 . }

1. Problea; How to determine when the fragment hazard beconmes
greater than the blast hazard in applying provisions of sudjeet paragraph.

2, Discussion:

2, The Directive stites that "These distances, which are based
on damage from blast effxcts, also provide a high degree of »rotection
from nissiles except for sma)l quantities where the missile hazard is
morc severe than the blast hazard., For these small gquantities, whea the
item to be stered or handled are such that the missile huzazd is morc

: severs than the blast hazard, increased distances as shiown by exzeriance
or tests to be coamensurate witn the actual aissile h2cazd, shail be vcoed,

H b. The term small quantities is an ambigunus term and can be
interpreted by different persons for different tmounts, To determine For
any given quantity the point 2t which the missile hazard becoaes greater

- Than Hlaar nazass ie influsaced by mzny factars, such os:

(1; The physical characteristics of the itea or itens,

TP

(2) 1The environ=ent in which the itea is located,

L {3) The number of itens coancentrated in the locaticn under
cousidexaticon.

{4) Acceptable fragment risk-focter density,

¢. In applving the provisions of prnragrazph V the persen or
perions of the Ecazd Secretarizt are placed in 2 position of either
ignoring this provision, or in the absence of valid test or exparience
data, making a judgment determinaticsn,.

;
!
2
5
4
L
t
b

i;
%
o
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3. Possible Approaches for Resolution of Problea:

a, Selecction of a cut-off point at which a constant distance
would be used for all gquantitics of explosives below that peint.

b, Selection of different cut-off points for different quant'ities
of explosives., The Fragnentation Work Group at one tine recormended the

following:
Exe-losives We -;Lt_ Distance
0 - 350 . Confine fragments or provide
local protection
50 - 200 800 Fect
200 - 5000 1200 Feet
5000 - 15,000 2800 Feet
¢. The selection of a “ragment risk-factor density.

d. If the Jilitary Departments have valid test data which shous
that the fragnent risk-factor density can be satisfied at a distance less
than the cut-off point, that distance wouid be acceptable,

e. Any tests which the Board considers advisable could possibly
be incorporated into present test programs of the Board or a new test
progrant initiated. o

r’s/
R, E. JOINSON
Captain, USN

Chairman
C. 'y furnished:
Army Alt ibr
Navy Alt tbr
AF Alt libr
(REPRODUCTION #4)
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REJ/S jm/3

In reply refer to,
AS 25B-300-466/1 ) 22 March 1968

T T T I Yy

Brom: Chairman, Arned Services Explosives Safety Board
To: Cosmander, US Naval Weapens Laboratory, Dahigren, Va, !

Sudj: Development of Safety Criteria Applicable to Fragmeat Producing
Explosives :

Ref: {a) DoD Directive 4145.17, "Quantity-Cistance Standards for :
Mamufacturing, Handling, and Storage of Hass-Detonating
Bxplosives and Amnunition,” dated December 7, 1936; or
new DoD Instruction 4145.23, sane subject, dated

March 11, 1965

T TR

SREL RS

&

1. The Arned Services Explosives Safety Board has directed iiz Chairman
to develop, if possible, improved technical criteria to govern the' safety
separation of various kinds of exposed targets froa accidental detonation
of explosives in conbination with fragnent producing material. The situ-
ation which led to this dirsction is briefly ocutlincd in succeeding

: paragraphs. The NWL Dahlgren, Va, is requested to consider the techaical ‘

! problens presented and advise if in-house zapability exista to analyze ;

/ the problea and detemmine if the developasnt of technical criteria for
the use of the Services is practical and feasible., Providing a technical
solution appears possible, the ASESB intends to arrange the necessary
financial support to develop the criteria.,

e

i
]

STy

)rwi.«mnr:: LR A

2. The Arerican Table of Distarnces and the various derivations and
refining standards in use, reference (2) =8 an exazple, are serving their
purpose well as far as sctting forth distances which afford a described
degree af protection froa the blast effects of the accidental explosiecn X
af a specified amount of material., The nechanics of fragaent dispersal 1
R and flight acre such that these same distances afford equal or superior

protection fzoxs 2ny fragments iavolved in the incicent except in some

situations when fairly amall quantities of explosives and correspoanding :
- ahorter distances are involved. Historically, several attempts have :

been made to define the point wheres fragments say be more dangerous

than blast but insufficient analysis was available teo achieve agreesent.

e

3. Such investization and ingiiry as has Leen accouplished by the .
Secretariat ASSSE bas been inconclusive in all respec?s except that :

. betier guidance is sorely needed. iowever, the following observations
have been made and discussed with a ¢ross section af explosives gafety
enginters without bringing disagreesent.

1 dl suspense

b SR e R S LTl i s Caat L I A

Identical letter sent to: Comdr, BRLabs, Aberdeen Proving Ground, Md.

(REPRODOCTION #5)
(Yol. 22, pp. 8407-8409. inc.)
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a. There is oo agreement as to what constitutes an unacceptable
degcrer of personnel casualty or damage to strustures and nsterial such
a3 density of fragments per unit area or other such criterion.

b. Tuere is no agreccent whether the persoral exposure riskx should
be defined as the risk of one person in the open, a certain population
of people in the open for a given area, or any of other aumerous variations.

c. Sufficient incidexts have been thorouchly documented to furnish
investizators adequat< material to detemine if & type of valid standard
{8 posszible of developaent. It is not believed that sufficient well
recorded incidents are available to give fira refinad values for a
complete schene of standards.

4. There is a definite need for sone definitive criteria for protection
against fragment hazards in DoD activities. No one can say for certain
that the judmaent system used at present is buying too much protection

or affording too 1litlle, but probably a substantial aumber of both
situations exist. This is not a new problew at all, dut the pumber of
inatances wherein better guidance is needed wre steadily increasing.

This increase ls s by-product of weapon developaent; from huge and dbulky
explosive concentrations to smaller smounts in more sophisticated cop-
figurations and requiring specialized storage., No price 2ag can de put
on the instances of misapplication of protective mcasures decause of lack
of adequate knowledge, but it obviocusly runs in the millious of dollars ’
per annum,. Oae Service i3 at present planning to conduct & very expensive
test to check the best available judgment af explosives safety engincers.
It is likely that this test would not be necessary, or that its scope
and cost could be greatly reduced, if an adeguate knowledge existed of
the effecta of frasaenta resultant froa explesive accidents under
relatablc conditions, i.e., weight of explosives, enviromment, cic.

S. As nentioned before, practicing explosives safety eogineering personnel
have conasidered the fragment damare stancardization problem at length but
without conclusion. It is obvious that failure to develop = zommaon
definition or understanding of what degree of casualty is unscceptable
contributed to this inconciusive effort. It is also likely that too
obdurate a position was taken in the ouaber of paraneters which could
vacy and still peruit a souewhat universal systen similar to that
applicable for blast daxage, Here, essentially, the working rules
recognize only separation distance and weight of explosive invelved.

In this case no Barm has coae from disregsarding the envirorment arocund
the expliosive, the varying power generated by different explosives and
other variables,

4. It appears that & cancerted zssault by scientifically oriented minds
8killed in seversl disciplines holds the best proaise for u helpful

(REPRODUCTION #5)
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soluticn, The least that such effert would accomplish would be to collate
the existing recorded cxperience in a form that would make it more useful
in deriving individual judgment. The ASESB feels that the same minds and
discipiines used in ludging the lethality or damage potential of a weapon
producing fragments are best qualified te produce s cciteria defining the
son=lethality or acceptable danage level of g potential incident which
could produce fragments either from weapons or their enviromaent,

7. Your camnest consideration of the matter presented herein is solicited,
A start toward s sclution is considered highly desirable, and these sie 30
sany situations needing improvement, that benefits comparable to a signi-
ficant new development are poasible, )Jembers of the ASESB Secsctariat
have devoted auch practical attention to thisg problez and hiave saszssed a
substantial amount of historic material, Their servicea and this

material are freely available to assist in your consideration.

R, R. JOHRSON
Copy furniahed:
Board Members

Nl
TR
Q‘O - h -
M "' 3
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¢ DEPARTMENT OF DEFENSE j
k- ARMED SERVICES EXPLOSIVES SAFETY BOARD ;
- WASHINGTON, D.C. 20313 ]
& : |
¥ |
E 11 Juae 1870 1
3 . 1
g . ]
MEMORANDIM FOR THE ARMED SERVICES EXPLOSIVES SAFETY BQARD ‘
y SUBFECT: Meeting #258 of the ASESB :
!
‘

1. Reference:
a. ASESB memorandum dated § bMay 1970 same subject as above,

R D, i

b. Agends, item 2b "Anomalies With Respect to Interim Quantity-
Distance Standards,"

2. 'A.genda item 20 recommended revised tables to be included in an

o P

IR s

TR e ke e vl

¥ interim change to DOD Manual 4145.27M in lieu of Change 13 which
i has since been rescinded, The Qffice of the Assistant Secretary of
x Defense (IXL) has cailed attsation to a number of ancmalies in the
£ existing regulations and suggested that a formal change to the manual —
i be published eliminating these zmomalies. Inclosure L is recommended i
1 as a substitution for reference 1b. ) i
¢ H
3 ) i
Ia .
| Wit G :
E : -rL Lt Ll T 4 i
1 Inel : . WILLIAM CAMERON III i
as . Colonel, USAF H
Chaiman 1
1 K
5 i
a8 {
4 |
N :
!
1!
i
H
i
!
: .
' l
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AGENDA ITEM 2b, RECOMMENDED QUANTITY-DISTANCE STANDARDS FOR MASS

DEIONAT LNo AMMUNITION AND EXPLOSIVES

1, It ia praoposed that the present quantity-distance tables in DOD llarual
4145.27M dealing with distances to inhabited buildings, nassenger rail-
roads, public highways, and joint DODenon DOD airfield facilities be
deleted and replaced by two new tables, copies attached.
2., This will result in the followiég substantial changes in quantity-
distance regulations, A rationale for each change is:

a. Two fixed distances are provided for all amounts of explosive up
to 30,000 1bs, of high explpsive for the targets enumerated. The distance

of 1245 £t. is required to protect against fragments and dabris from most

‘ explosions but can reasonably be reduced for vehicular targets because of

their reduced vulaerability. Recently recaived results of contract studies
directed by the Board om fragmentation hazards show that thzrftagment hazazd
from typical example weapons may be Quiie :ignificant out to 1245 £4, This
distance relationship is relatively insensitive either to barricading or the
probability of a f:agment strike, Charts illustsiting this are attached,
exhibits 1, 2, and 3,

b, Elimination of credit for barricades. The very comsiderable amount
of work done .in the §ast several years to evaluate the effectiveness of
barricades has conclusively shown that for distant targets, i,e., at or
near inhabited bQ;lding distances, bi:ricades are of relatively little
value far protection against either blast overpressure or fragnents,

€. The resuits of a blast vulnerability analysis study recently

.

conducted for the Board demonstrate that the tables shown provide an

(REPRODUCTION #6)
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adequate degree of safety against blast cverpressure for nine of a group
of ten exaaple targets considesed., The one target studied which is sig-
rificantly endangered by blast pressures expected at the dié%auces provided
in this table would require a ptétection distance approximately double
those listed for large yield esvents, It is a target type occurring
infrequently enough 3o that this degres of protection is not considered
practical from ana econunic-atindpoint.

d. The change suggested removes the marked anomalies presently existing
in the quantity-distance standards in that.explosives on board vessels may
be positioned at a :isk-fzctqr of sowt/? but Qquantities in_other situations
above 250,000 1bs, net high explosive require a risk factor of nearly 70wk/3,
TAete is no scientific basis for this difference, Effests from large yield

.

explosions (above one million pounds) will be examined in more detail to
further analyze the need for a risk factor based upon ;;th pressure and
impulse, not on peak pressure alone. . ) -
3. In order to accomnodate the need for a standazd for separitioa of small
quantities of explosives from tazgets involving exposure of the ‘;nerzl'
public, a supplementary table is attached without the misimum single distange
specified for all quantities up to 30,000 1bs. Use of this tapble is con-
templated only for those potential explosion sources wherein positive control
is assured so there will be no projection of f:;gnents of the ammunition,

or debris from damage tn the sourc: buildings or other structures nearby.

For this purpose, conventional barricading as defined in the present

standards will not be considered adequate control of fragments,

(REPRODUCTION £6)
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4, The distances contained in column (3) were computed on the following

T T e S R LR S Sl Bt T eb
Y PRy

factora:
Explosive Wt. Lbs, Distance or Factors
: : 0 to 30,000 40Wt/3 with control of fragments
3 ) 1245 £t. without control of fragments
30,000 to 100,000 aowl/3
100,000 to 250,000 40wl/3 increasing to
: : sowl/3
2
250,000 to 15,000,000 sowl/3
k
2 |
- ]
J '
- 4
3 1.
: :
|
:
3
i
i
3
X
3
]
';
i
k
g
;
|
i
!
} 1
% |
2 (REPRODUCTION 76) g
i i
S
- : 254

S Tas iR o 00y

EramL)
a

b St gk




r A
o M
3 1
k]
- |
ot i
T TABLE $-6,5--Cless 7: Hass Deconaring Explosives E
ki Exterior Quantity-Distances i
Met Pounds of Explosives Distance in Feat From Explosive Hazsrc 3
1
Qver Not Over To Inhabited Buildings & To Passenger j
Runways, Taxiways and Railroads & !
Adrcraftc Parking Aress for Public Highways d
Joint DOD-Nen DOD Use i
i
(1) (2) (3 (4) !
i
. : {
0 1 1,248 745
1 2 '4\ AN ‘
2 5 H
5 10 |
10 20
20 30 {
) 30 40 '
) 30 |
50 100 i
il i 100 200 F
i ‘ 200 300 1
- 3¢0 400 i
: 400 500 i
= L0 £00 —i‘
' 600 700 :
700 800 §
800 900 P
900 1,000 ]
1,000 1,500
1,500 2,000 1
.2,000 3,000
3,000 4,000 i
o 4,000 5,000 !
“ 5,000 6,000 j
v 6,000 7,000
% 7,000 8,000 i
; 8,000 9,000
: 9,000 10,000 i
10,000 15,000 i
' 15,000 20,000 i
20,000 25,000 \ 4 Vv 4
25,000 30,600 1,248 765 1
30,000 35,000 1,410 785 :
35,000 40,000 1,370 820
40,000 . 45,000 1,428 835
45,000 50,000 1,470 880
56,000 55,000 1,520 210
‘ 35,000 60,000 1,370 940
, 60,000 65,000 1,510 965

, (REPRODUCTION #6)
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TABLE Je6.35-+Class 7: Mass Detonating Explosives
Exterior Quantity-Distances

3
-
. Net Pounds of Explosives Distance in Feet From Explosive Hazard
Over Not Ovar To Inhablited Buildings & To Passenger
Runways, Taxiways and Rajilroads &

Adrcraft Parkinig Arvess for Public Highway
Joint DOD-Non DOD Use .

(1) (2) (3) 1Cy)

: 65,000 70,000 1,650 950
70,000 75,000 1,690 1,015
: 75,000 80,000 1,725 1,035
' 80,000 85,000 1,760 1,055
| 85,000 50,000 1,790 1,075
[ 0,000 95,000 1,825 1,085
[ §5,000 100,000 1,855 1,115
i 100,000 125,000 2,115 1,270
; 125,000 130,000 2,3%0 1,410
; 150,000 175,000 2,565 1,540
: . 175,000 200,000 2,770 1,660
: ; 200,000 225,000 2,965 . 1,780
: 225,000 250, 00O 3,150 1,890
1 250,000 275,300 3,250 1,950
! 275,000 300,000 3,345 2,005
- 300,000 325.000 3,440 2,065
L 325,000 350,000 3,525 2,118
3 .350,000 375,006 3,608 2,165
: 375,000 400,000 3,685 2,210
P 400,000 425,000 3,760 2,250
i 425,000 450,300 : 3,830 2,300
Lo 450,000 475,000 3,900 2,360
E 475,600 500,000 3,970 2,380
E Million Net Pounds of Explosives
- .50 .60 4,218 2,530
3 .60 70 6,460 2,665
.70 .80 4,649 2,785
80 750 4,825 2,395
2 .90 1.00 5,000 3,000
£ 1.00 1.25 5,383 3,230
; 1.25 1.50 5,725 3,435
’ 1.50 1.75 6,025 3,620
- 1.75 2.00 6,300 3,730
d 2,50 2.25 £,550 2,930
§ 2.25 2.50 6,785 4,070
’ 2,50 2.75 7,005 4,%5
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TABLE 5-6,5--Class 7: Mass Detonating Euplosives
Exterior Quantity.Distances

e Pl

H z,“"!‘!!q
1
1
i
i
1
A
E
1
x
5 -Q}‘Q;;émum;ij

ok

Million Net Pounds of Explosives Distance in Feet Frow Explosive Hazard

: Over Not Over To Inhabitel Buildings & Tc Passenger 3
% Runways, Taxiways and Railyoads & o
5 Alrcrafe Parking Areas for Public Highways i
i Joinz DCD-Non DCD Use :
% . LA
) (2) (&)] %) :
. |
l; 2,75 - 3,00 7,210 4,325 i
f 3.00 3.23 7,405 4,445 L
3.25 3.50 7,590 4,553
§ 3,50 3.75 7,770 4,660 i
g 3,75 4,20 7,935 4,760 :
¢ 4.00 4,25 8,100 4,860 ;
/ 4.25 4,50 8,255 4,955 1
: 8,50 4,75 8,410 5,045
i 4,78 : 5.0 8,550 5,130 %
! 5.0 5.5 8,825 5,295 ]
5.5 6.0 9,085 5,450 i
6.0 6.5 9,330 5,600 _}
6.5 7.0 3,563 5,740 £
7.0 7.5 9,785 5,870 |
‘ 7.5 8.0 10,000 6,000
§ 8.0 8.5 10,205 6,125 :
i 8,5 9.0 10,400 6,240 !
i 9.0 9.5 10,590 6,355 i
g, 9.5 10.0 10,770 6,465 i
¢ 10.0 11.0 11,120 6,670 :
- 11.0 12.0 11,645 6,870 ;
12.0 13.0 11,755 7,055 ;
E 13.0 14.0 12,050 7,230 !
4 14.0 15.0 12,330 7,400 -
E.
W

g 110 2ol
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. TARBLE 5-6.54<eClass 7: Mass Detonating Explosives 3
g Excerior Quanticy-Distances for Scources Conmtrolling Fragment Hazards A
i . F
i .- 3
E Nat Pounds of Explosives Distance in Feet From Explosive Hazard
i Qver Not Over To inhabited Buildings & To Passcnger j
i Runways, Taxiwavs and Railroads & ’
:

dircraft Parking Areas for Public Highways
Joint DOD-Non DOD Use

, Q) (2) (&N (4)
0 1 40 25 %
1 2 30 : 30 3
2 3 7G 40
a 10 90 55
10 20 1o 63 :
20 30 125 73
30 40 140 a3 ’
40 50 150 9C _!
50 100 180 115
; 100 200 . 235 140 1
J 200 300 270 160 ;
300 400 295 175 ]
400 300 320 190
- Q0 £00 340 205 —i
600 700 ass 215
700 860 azs 223 . 1
20 900 - 390 235 )
900 1,000 400 240 4
1,000 1,500 460 275 1
1,500 2,900 305 305 '
o 2,000 3,000 580 350 ]
) 3,000 4,000 635 a8c i
4,000 5,000 685 410 y
5,000 6,000 ' 730 445 1
§,000 7,000 770 460
7,000 &,000 800 480
8,000 $,000 8335, 500
9,020 10,000 865 520
16,000 13,000 990 395
. 15,000 20,000 1,090 655
20,000 25,1700 1,170 700
. This table may onily ©te used for separacion Ifrom potential expiosion sources
§ vherein positive control is assured so that chere will be a0 projeccion of
: fragments of the armmurition or debris [rem destroyed buildings. Ter this
. purpose, conventienal bazricadiag or use of standard igloos will not be
i considered adequaze control of fragments.
(REPRODUCTION #6)
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AGENDA ITEM 2b, ANOMALIES WITH RESPECT TO THE INTERIM QUANTITYe
DISTANCE STANDARDS

1. The Board approved the followiag inhabited building distances
for mass detonating explosives (255th meeting):

'
T SRR USRI e el [ J SPRNPRPY VY W) .A‘

Bxplosive Wt. Lbs. Distance or Factors
Q to 10,000 aow/3 . barricaded ;
. 865 £t - minimum unbarricaded distance 1
.10,000 to 100,000 40w1/3 _ barricaded or unbarricaded ;
100,000 to 250,000 40wl/3 . increasing to |

sowl/3 .. barricaded or unbarricaded
250,000 to 500,000. .50W3/3 . barricaded or unbarricaded

Attached as Incl. 1 is the draft of Interim Change 1-3 which contains
the above quantity-distance relationships,

2, Anomalies created by above cha.nge:

\
e el

a. Approval covers only 0 ~ 500, OOO 1bs, of explosives, Table
<

- -4 & covers up to $ 000,000 1ibs,

b. In some instances the passenger railroad and public bighway
distances ire greater than the inhabited building distance.

b

: ¢c. Table 6-3.1 prescribes a minimum unbarricaded distance of 1235.

. £t. from O - 15,000 l1bs. of explosives and a uniform factor of Sowl/3

: from 15,000 ~ 500,000 lbs. for. runways, taxiways, ard aircraft parking ‘
areas at joint DOD/non-DOD airfields.

- d. Table 7-7.2 requires ship or barge units be separated from ine .
: habited buildings by a minimum of 1460 ft., passenger railroad, and

public highway by a minimum of 387§ ft.. for explosives from O to 25,000

1bs, and by a uniform factor of S0WS/° for inhabited buildings and ,

3ml/3 for passenger railroads and public highways from 25,000 20 :

. 15,000,000 1bs. i

3. Recommendations:

&e TG waintain unifomity, alli tavpies for mass detonating e*cplas:.ves
should be changed to reflect the Board's decision.
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b. Revised tables attached as Inclosuzes 2, 3, and 4 Dbe publisaed
as an Interim Change.

c. Whepever DOD Manual 4145.27M is revised, all tables for mass
detonating explosives be consolidated into one table of distances for
the separation of explosives from inhabited buildings, passenger rail-
roads and public highways. )

4 Incls.
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DEFPARTIMEMNT OF Ti1E A} FOUCE
HEADQUARTERS UMITED £rATES AlIR FORCE
P/ACKINAGTON, D.6.

UEPUTY INSISCTOR LENTAAL

FON INEPECTION ARD SATITY, USAE IGDSGE ) 10 TEB 171

Nariua 2it Forcy Sase, Calitaveis 92400

Proposed Interim Change 1-5 DOD Manual 4145.27M

Lrmed Servicés Explosives Safety Board
1. Refercnces:

a. Your momorandui:i, 21 OQctober 1979, subject as
above, to ASESE weimbers and aliernates,

b. Our letter, 13 Xovembor 1970, subject as abheve.

¢. Our letter, 27 Japuary 1971, Opening of Explo-
sives Loaded Rail Cars in Clas»xlzcut1on Yards.

2, BReferonce la presented subjecet ceriteria chanzes and
Trequested a service position be deternmined. Referenuce

1b providzd an interim reply to reierence 1la and advised
that impact daita esgential to the determination ol tihe
Air Torce position vwas being obiained from major co.mands.
3. Concur in the proposcd interiam cha«gc subject to com-
ments previously submiticd by refercace lec, cxcept that
portion peithining to the fragmentation problem. The
attachied study provides a review of {this problem. The
attachrment includes a copy of our letter to sclected najor
commands (Tab A) and a synopsis of their rosponse reveal-
ing the order of umagaitude of the impact of the proposed
changes upon the iLiyr Fouce (Tab B).

4. Conecur in the conclusions and recomuended actions set
forth in the attached study. Request rcconsideration of

subject proposced change b2 included in the agenda of the

forthconing meeting of the A°“°“

bl e

FOR THE CHIEF OF STAFF

Vi T 1 Ateh
- "'—-"‘\u.w -
..,',yf)‘-..«:.f:,, dolensl, USAF Review of Frop Changes
{=actorate of ALraspace safsty to DOD Explo Q-D
Criterin
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1. Determine:

a. The validity of the proposed gquantity~distance
criteria contained in Interim Change 1-5, DOS Manual
4145, 26M.

Rl = 1 (Cge el o)

b. The order of magnitude of the impact of these
critexria upon the. Air Force.

¢. Whether such criteria should be adopted,
FACTORS BEARING Ol THE PROBLEM .

2. The present quantity-distance tablc for mass detonating
explosives (Class 7) provides more than ample protection to
inhabited buildings, publie highways, and public »rajlronds
from- tbe effects of blast overpressures. All agree that
Froliection against fragments from fragmeat producing muni-
tions is presently not sufficient for these exposures until
the required "blast distance” becomes greater than the range
of a significant dcnsitx of effective fraguents,

3. The Air Torce has on several occasions requested realis-
tic fragmentation protection criteria be established for
various categories of fragment producing munitions. We have
recommended that such standards be based upon a number of
effective fragments per sgquare +foot (yard/metecr) o be deter-
mined (after cousidering or obtaining acceptable damage/risk
peramcters). '

1 4. It has been abundantly proven that conventional barri-
B cades have no practical effect upon blast overpressurcs and
: ) that the present unbarricaded distances are generally too
great. All agree that proeposed Class 7 criteria revisions
for overpressure hazards are acceptable.

5. Proposcd tables do not affect existing criteria for
barricaded or unbarricaded "intermagazine' {storage) or
"intraline” (eoxplosives worksiiop) exposures. Normal barri-
cades arc effective and necessary to obtain maximum storage

(REPRODUCTION #7)
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density for munitions in a given land area., Such barri-
cades provide proilection from high speed low angle frag-— E:
ments at exposures located at less thun those given ox )
proposced for inhabited buildings, public highways, or
public railroads. )

6. Ncrmal barricades are net effcctive in limiting che
range of high angle fragments that travel out to inhabited
building, highwvay, or railroad distance. The proposed
elimination ol distance reduction credit for barricades
applying to such exposuies is proper, The fragments go
over thie barricacde. However, the use of barricades would
continue to be worthwhile in many Air Force situations
where the sizable numbers of pzople are vworking cutsids

in areas betwecn the explosives locztion and some "inhabtited
facility™, e.g., personnel working on and in the vicinity
of our flightlines. Barricades will eliminate high speead
low angle {ragments and reduce the densiiy in the afore-
mentioned airfield areas. (NATC criteria generally pro-
hibits unbarricaced storage sites where fragment producing
items wiih mass detonating characteristics are involved.)

AT R

- L i ikt taa

§ :

k 7. It wvas recognized by all concerned in the 1962 periead
S that munitions producing fraguents should be dividad into
i at least four categories according to the range of a sig-
; ! uificant density of fregments. Tables of distances for

t ‘ hazard Classes 3, 4, 5, and 6 resulted. These tatles
appecr in paragraph 5~05, DOD Manual 4145.27% and inhabitc
2 building distance are’ 400, 800, 1200, and 1800 feect respec-
: tively. These distances may require soms updating in con-
£ sideration of =zdced inventery items and fragmentztion data
= beiny assembled by the ASESD. However, this approach to

d the Iraguent problem remains valid.

A

8. The foregoing system of graduated classes, although
, adopted, has never been fully exploited. Reason: The
: Joint document, TO 11a-1-47 (TB 70C-2, NAVCRDINST $020.3,
4 DSAR 8$220.1), implementing DOD Instruction 4145.24, estab-
2 lishes parameters and detailed procedures for determining
{ vhether an item is Class 2 (fire hazard), or Class 7 (mass
® detonating), but furnishes very little guidance and no
; standards or uniform procedures requiring an item to be
5

O B U P USRI Wt ..A-&.._.J...A P

placed in Class 3, 4, 5, or 6. Confirmation of the forve-
going is contained in the "Report of the Minimum Test
Criteria Task Group'", 18 March 1970, to the Chairman, ASESS.

e
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In substance, it was concluded that instructions or inter-
preting test results to assure propz2y asgigumcat of it ms
to Classes 3 thvrough 6 should be incorporated into the
publication as soon as availability of aragmentation s’an-
davds permitted. 1The meeting of the taslk group was held
pursuant to ASE3D (SAESB-T) letter, 2§ Fchbruary 1970,
Minimum Test Criteria Tusk Group, The task group has not
becen convened since that date.

‘9, The propcsed criteria revision, with respzct-to the
fragment hazard associated with itcwes having mass deto-~
nating characteristics, provides a fixed minimum distance
of 1235 feet Letween all typss of nass detonaliing iters
containing net explosives weights between 0 and 30,000
pounds, regzardless of thezir fragmentation characteristics. ’
Management of the, fragment hazard presented by different

items will b2 by exception undey the propesal. Graduated
reductious in distances (based upon the blast hazard) down
to 40 feet for 1 pound of explosives will be peormitted
provided: ‘'positive contrel (of Iragments) is assured :
so that the fragment hazord at the distance specified will i
bz no greater thian a probability of .001 of unacceptable
damage to the targets considcred. For this purpowne col- %
ventional barriczding or use of standard igloos will not
accessarily adcomplish adequate control of fragments."

Dy

10. The exception in paragraph 9 above is without guidance . —
“and is so ncebulous as Lo defy interpretation for purposes

of issvinz implementing instructions that can be used by
Aixr Force or base commanders. Clear cut eriteria aund
approved DJID or Air Force rishk/damage guidance would necd

to be developed for items o1 groups of items and various
expusure categolies before commanders could obtain any
significant relief firom the 1235 foot fixed minimum dis-
tance., Under certain circumstances relief could be obtainec
by building expensive explosives facilities in a2ccordance
with design criteria provided in AF! 88-22 (TM 5-1300,
NAVFAC P-397), "Structures to Resist The Effects of Acci-
dental Explosioans." However, budget restrictions will be

& limiting factor.

e

abane

11. The rationale (text and charts) used in formulating
the propescd fragmentation criteria and the 1235 foot
minimum distance (provided by the ASESB Secretariat) is
¢ontained in attzcament 2, Tab A. The proposed minimum
distance i35 based upon tiie following:

i
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a. Fragmonts from seven relatively heavy fragment
producing items (such as the 750 pound iil7 bomb). No
inforuation is available on iteas that could be considered
very light, light, or medium Ifragment producers. For
exanple; Data on the fragment hazavrd produced Ly the
weapons employed on our alert aircrait (ANC, SAC, ete) is
required. Many of these weapons were not designed to pro-
duce {ragments and the radius of damage fiom an accidental
explosion of the high explosives in such iteits may be ’
relatively small. ‘

b. A basic risk (damzage probability) factor without

oflicial service approval. (Legal and operational considera-

tions should be fully 9§plored.)

c. Incomplete fragment weight/density explanations.
For example, the charted data for the probability factoxr
against aircraft is reportedly bascd upon a damaging frag-
meut stiiking a Boeing 707 sived aircraft. The Air Force
might well Le willing to accept a greater risk factor than

0.001 to military airecraft, many of which present much less

suwface exposure to fragment attach.

12. The impact of the proposed new fyragmentation/minimun
distance criteria upon the Air Force will be considerable.

Tue order of magnitude of this impact is rcvealed in Tab B,

containing a synopsis of replies received from sclected
major comaands in response io our letter, Tab A.

DISCUSSION

13. The magnitude of the impact upon Alr Force operations
and present and future facility and aircraft parking sites
malics 1t nocessary that the fragmentation criteria adopted
Zor each munitions grouping be the minjwum required to
offer a reasonable degrec of protectioen under the circum-

stauces. This is especially important in flightline environ-
nents, ready munitiouns areas, and spacialized storage areas

where explosives weights are generally low.

14. The proposed fragment criteria is considered to be
insufficiently substantiated by data across the weapon
spectrum to be adopted without furthers detailed consider:i-
tion by the ASESB into the areas mentiored in paragraphs

7 through 1) above. The eventual fragmentation solution

app2ars at this time to lie in the direction of a graduated
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appreoach, based upon realistic rislk and measurable weight/
density faciors, within the framework of the previously
adopted system oL fruagneudt classes (pave~raphs 7 and O
above).,

15. Tho "grandfather clause" contatned in paragraph 1-4C,
Interim Change 1=, DOD Manual 4145.27. (Tab C) could be
eaployed as oun¢ approach to 2 “solution® of our existing
ASESD approved siting (of alert aircraft parking, sunport-
ing storage areas, etc) that would be in violation of *he
proposad standayds. ‘However, the Air Force hags never em-
ployed 'this provision as 2 mcans of continuing an existing
situction, without waiver action, upon the basis of the

date of coastruction or first utilizatioa. Had this beoen
tuo practice there would be an unmanagesble multiplicity of
standards in the Air Yorce today. Such a situation would
nake inspection activitics and command eaforcement very
difficult. Turtiher, it weould indicate Air Forec acceptnnce
of "double siandards' for safety. This would be considered
inconsistent hy commanders and raise doubts as to the validity
of all explosives crjiteria. Further, the rccord keeping
requirced for ozch violation by parasraph 1-4C2, of tiie above
¢lted DOD ilanual would demand a greater administrative effort
than our present method of using curreat criteria in all
operations aud-recording wrivers issued when violations are
essential S epevitions. All concerned arc aware of the
current criteris and the risks accepled under this systes.

CONCLUSION

18, The propossd changes in f

o— e hr -
e AANSeS In Sneavsl

mIN “on Criteria should
not be adopted at this time. The remaining changes are
valid and should be adopted. The impact of the proposed
fragmentation criteria upon the Air Force makes complete
devclopment of all pertinent factors escential before ervi-
teria changes are instituted. The following is considered
the best approach to an acgeptable solution (sce paragraphs
7 and 8 avove):

2. Determine the fragment damage level/iisk factor
acceptable to the services/DOD for various key types of
military and nou-military exposures, Express the fragmént
distribution in test rezsurable terns, e.g., number of

[ O S U § YRS
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effaoctive (designated) fragments per square foot (yard/
mater)., .

b. Use the above faclors in expressing realistic
graduated fragmeal h-zard criteria for e~zh grouping of
fragmert procaucing munitiouns.,

¢. Revise the joint service documept cited in para-
..;raph 8 above as required to insure that:

(1) Adeguate test parame.ers arc established for
¢ach fragment class.,

(2) All minimum or nonfragment producing items
having mass detonating characteristics (dewolition mate-
rialc, very thin cased weapons, etc) are placed in Class 7
(blast hazard).

(3) All fragment producing items having mass dets-
nation characteristins (fragmentation bombs, demolition
bombs, cte) are placed in one of the existing (or revised)
fragnentation classes (3, 4, §, or G), as required by hazard
classification test results or known weapons effects data,
in accordance with parameters- estairlished as a result of =2
and b above.

(4) Class 7 criteria is applied when distances
required for blasi protecticn exceed those establislad for
the particular frasment class involved.

ACTION RECORIENDED

17. Apoioval of the proposed Interin Change 1-5 to DOD
Manual 4145.273 except for those provisions pertaining to
Iragmentation ciiteria and the ‘establishment of the proposed
fixed minimum distances.

18, Further consideration by the ASESE of the fragmentation
criteria with a view toward development and adoption of a
solution along the lines outlined in paragraph 1€ above.

3 Atch

l. Tab A, IGDSGE Ltr, 10 Nov
70, Prop DOD Change to Explo
Q-D Criteria

2. Tab B, Impact Data

3. Tab C, Extract, Interinm
Change 1-1, DODI 4145,27ii
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DEFINITIONS
A huzardrus frageent is one having an impact encrgy of 58 ft/lbs or

greater,

An unacceptable concentration of hazardous tragmlnts 13 1 or more per

600 sq ft,

cnmm
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RATIONALE FOR 1235~foot NOMINAL MINIMUM
DISTAMCE TO INHABITED TARGEIS

1. Extensive study by the Board staff {n the periocd 1945 = 1950
recomsended this figure froa accident data then available.

2. Recent calculations of fragment trajectories independently
indicate a sharp cut=off of the fragment pattern in the vicinity of
1150 «1250 feet for several typical munitions.

3. One example, 75C ib bowh MLIL7A2 (370 1b HE) shows ! fragment per
1000 square feet at about 1100ft from the source. This is for a single
bomb dnd als> does not count high~velccity, low-angle fragments which
might strike an upright person before reaching the limift of theiv
sormal trajecZories. Hence 1t is not conservative in this respect
from a safety standpoint,

4., ¥Fragments from such a bomb would be hazardous to the occupants
of a frame building or passenger aircraft at distances up to the
recomzended nominal minimum of 1235 ft.
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BATIONALE FOR 58 r't,~1bs.

Tesat measurable,

Has been widely used and accepted for years - in U.S., U.X., and

Germany by military surgeons.»*

3.

Based almost exclusively upen studies of wound ballistics from

actual battle casualties,

4.
S

6'

7.

Defined as a fragment capable of p:o&u;ing a casualty.
As such, has proved to be reasonable,

This means:

a. A 53 1b. weight dropped 1 f¢t.

. A 1 1lb, weight dropped 58 f¢t,

ce A 1l oz. fragment travelling 250 ft, second.

ds A 1/4 oz, fragment travelling S00 ft, second,

e. A 1/16 oz, fragment traveiliﬁg 1000 £tr. second,

A fragment correspending to d. above might penetrate the skull

and leave z permanent cavity of ,63 cu ins in its contents,

Reference:
*"Wound Ballistics", Coates et al, Medical Department of the Armmy,
Chapter II, UH 215 US8d 1963 C2
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RATIOHALE FOR ONE FRAGMENT STRIXE PER 600 sg. ft.

An unacceptable concentration of hazardous fragments is one or mare
per 600 £t.2 Reasons favoring the adoption of this definition are:

1. It has found acceptance in the U.K., and in NATQ, and has been
a part of NATO safety principles for more than ten years.

2. It corresponds to a probability of 1/450 of sericus injury te
one unprotected p2rson standing in a region of this fragment concentration,
to a probability of 1/225 of serious injury to one or both of two persons
in such a region, and so on.

3. It corresponds to two hazardous fragment strikes om the average
in the plan area of a house 30 ft. by 40 £t., and to five strikes in the
arex of 3 modest-sized city lot 30 ft. by 100 ft.

4, A definition of an unacceptable concentration of fragments in

the context of relatively thin personnel densities will make it possible
to proceed to the evaluation of site-specific risks on a common basis.

{REPRODUCTION #3
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RECOMMFNDATION RECARDING INTERIM CHANGE 1-§ !
. ;
¢ ) !
;. If the principles of Interim Change 1-S are accepted, the text 1
v vill be revised to specifically provide the following:

' When test or accident data are available to justify it, Class 7
ammunition and explosives will be additionally grouped intﬁ the
oQ,

distance zones used for non-mass detonating items; i, e,,
800, 1200, and 1900 f4, The 1235-ft distance will be primarily

applicable to those cases in which no detormination has been
made as to the fragment range and dansity.
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oy INFORMAT ION OF DDESE TDY FTUNDING }

1. Reference:

&, OSA MO pemo, 6 May 74, subjt Rcduction in TDY Funding.

f b, DoD Directive 5154.4, "The Department of Defense Explosives Safety
' Board," October 23, 1971,

c. Minutes of the lst meeting of the Joint Army-Navy Board, July 2, 1928,

d. Joint lecrer, subj: Instructions from the Secretary of War and the
Secretary of the Navy, October 6, 1928.

2. History of the Department of Defense Explosives Safety Board (DDESB)

a. The DDESB was originally established by Act of Congress in 1927 and
vas known as the Joint Army-Navy Board, the Join:t Board, cr just the Board,
The first Chairman of the Board was Brigadier ueneral Samual Hof, Assiscant
to the Chief of Ordnance, War Departrmeat. The first meeting of the Joinr
Board was held on 2 July 1928. A copy of the minutes of the first meeting
of the Board is attached for information. As noted, the Board acr its first
neeting discuszed irs mission in order to comply with the Act of Congreoes

) approved 29 May 1928 (Second Deficiency Act, FY 1928). Additional iastructions
from the Secretary of War and the Secretary of the Navy were given to the
Joint Bsard in reference 1d, copy attached. Froa the first me2ting of the
Board, July 2, 1928, until the preseaz, the Board has had the following key
responsibilities established by Acts of Congress and ianstructioans from the
" Secretaries of the War and Navy Departments:

(1) Keep advised of storage of acmunition and componeats thereof
for the use of the Army and Navy in order that steps could De takean to kezep
3 them properly dispersed and preventing hazardous coanditions frem arising te
Lo endinger life and property within and without storage reservatioas.

: (2) Advise the Secretary of War snd the Secretary of the Navy that
g the Tecommendations contained in House Document 199, 70th Congress (the

b report of proceedings of the Joint Atay-Navy Board convened in cbedience to
an Act of Congtess approved 22 December 1927) were being carried cut,

f (3) Correspondence will be direct from the Chairman of “he Board

15 £o the Secretaries of War and Navy for study plans for new storages for

both the Army and Navy together with the propssed amounts of ammunicion to

be scored and, prior to undertaking work of construction, to approve the

plans {f conforming to the standards layed down in the reaport of the Joiac

Board, Houss Documsnt 199; or orherwise to make recommendations for such

changes in the plans as may be necessary to briang them up to required standards.
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(4) Establish explosives safety standards beginning in 1%28 as
a part of House Document 159 with the adoption of tha laws of che State
of New Jersey regarding explosives which incorporated in the law the
American Table of Distances for its standard of safety,

b, Important gffirmations and additions to the responsibilities of the
Board wvere made by the U, S, Attorney General and 2 racord of these findings
is in a laetter daced Oc:ober 27, 1949 from the U, 5. Attorney General,.

J. Howard McGrath to the Secretary of the Favy. The following parts of the
letter are quoted which faclude decisions of the Attorney General,

“In a gemorandun (prepared i{n the office of the Judge Advocate General
of the Army) which the Acting Secretary submitzed with his request, it
is stated that during the years 1945 and 1946 the Board established
under the 1928 act conducted a series of =ode. and full-scale explosives
safety tests "and as a result cerrain modificition in existing safecy |
tables were recommended,” The menorandum indicates further “that the

Board has never considered that the Army and Navy were bound by New
Jersey Safetry Laws, but on the contrary, hawe only used them as a guide

fin their activities since 1928." Moreover, it has been pointed out by
tepresentatives of the Army, Navy, and Air Iorce in conferences in which
menbers of my staff have pavticipated thz:z (1) ctypes of explosives unknnoun
in 1928 have since been developed and (2) since 1928 some lmproved methody
of construction of storage facilities have been devised. )

L

A memorandum approved by the Judge Advocate Ceneral of the Navy, ;
houever, states: "By the Act of 1928 Conpross expressed approval of :
the peccmmondations inade under the Act of 1927, and cordered them

enforced by the Joint Board and che Secretaries. There is no language
used in either the Act of 1927 or the Act of 1928 to indicate a iy
delegation of adminiscrative discretion to change the rules for safe
stoerage of ammunition recommended in the repurt, House Document 199,
70th Congress, and adopted by the Congress ia its Act of 1923.”

prTep }

(AR N R NN )

“Moreover, the House Committee which drafred the 1928 act reccmmended
the creation of the board '‘to have jurisdiction over the sxecution of ]
the programs now recommended for adsoption, and to see that, if and when

adopted, no further undesirable situations are permitted to creep in.

In other words, to be an agéncy to guard agaimst repetition of the

conditions now confronting us.” H. Rept, 1731, 70th Cong. lst sess.

p. 12, Aside from any questions relating to the execution of the

specific programs (undoubdtedly long since concluded), it seems clear

that the Board was intended to be a discretionaty agency, free to

take appraopriate action warranted by future exigenciss. !

"It is therefore, ay opinion that the Board in the execurion of its {
statutory duty to "keep advisad of storage supplies of ammunition and )
components thereof *** with special reference to keeping such supplies 1
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properly dispersed and stored,” ate., had the authority to establish
safery standards and has the authority rnow to make changes therein.
As to whether these can have, as the Acting Secretary has asked,
"“binding legal force,” it is my opinion that they must be considered
binding, but only as minimum safety standards.”

Under these decisions of the Acctorney GCeneral, the Board's responsibilities
vere furcther defined as follows:

{1) The Board has a statutory duty ©o “Keep acdvisad of storage
supplies of anxunition and components thereof with special reference to
keeping such supplies properly dispersed and stored.”

(2) The Brard has the authority to eszablish explosives safety
standatds and the aythority under this decision to make changes therein.
The Board "was intended to be a discrecicnary agency, free to take appro-
priate action warranted by future exigencies,”

(3) The explosives safety standards of the Board have “"binding
legal force,” bur must be corsidered binding only as minimum safety standards.

c. Throughout the years from its beginning in 1928 to the present, the
responsibilicties of the Board have nat changed in direction but have changed
ie scope with many additions being made in its area of responsibilities,

Th2 present authoricy for the Board and its responsibilities are outlined

in teference lb, DoD Directive 5154.4, 23 Oct 71, with change 17 Nov 71.
Soze of the important added responsibilizies of the Board affecting manpower
Tequirements ar«d travel funding requirements are a3 follows:

) (1) Board responsibiliries originmally limited to the storage of
ammunition have been expanded to include amrunition and explosives ranu-~
facturing, testing, -eworking, disposal, handling, and transportation.

(2) Explosives safety standards established by the Board must be
expanded to include all phases of ammunition operations.

(3) Regulations for and arbitrations with the Milicary Departments
on explosives hazard classifications must include menufacturiag and trans-
portation.

(4) The sugvey progran of the Board to study and evaluate DoD
activities to determine compliance with ammunition and explosives safety
standards and to detect condicions which c¢ould result in undue loss of
1ife or damage to property inside aand outside DoD installacions has
increased tremendcysly the manpower and travel fund requiremencs over the
past several years, A prescheduled travel program is a part of the survey
jrogram and survey angineers are scheculed using the following priorities:

(REPRODUCTION #10)
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(a) Urgent requescs from the Milicary Departments or the
Seccetary of Defense to solve specific emergency problems have firsc
priority, Examples of some of these araed

. : 1. Deputy Secretary of Defense Clements request for

i the Board and Staff Engineers to observe bomb loading facilities and

- operations. at NAD Hawthorne and NAD McAlester and advise the Secretary
within seven days as to the safecy of traasport of Navy bombs manufacturad
! at those activities.

2. Assistant Secretaty of Defense (ISL) vequest for the
Board and S$taf{f Engineers te nake an on-site evaluation of Johnston Island
and advis2 as to the feasibility of constzruction of facilities and storage’
of chemical munitions on Johnston Island,

§ 3. VY. S. Army Pacific urgent request far Staff Engineer

: of the Board to make an on-site evaluation of ammuaition facilities under
coastruction in Thailand and make recommendations as to changes required
to make the facilities useable and to salvage the funds allocaced co the
constructicn contracet,

! 4, Deputy Assistant Secretary. of Defense (PEMA) reques:
for Chairman of the Board and Szaff Enginear to assist in an on-site review
ard study of ammunition storage and facilicies of the Army, Navy, and Air
Force in the European Theatre.

5. Deputy Assistant Secretary of Defense (PEMA) request
to ussist in on+site review and study of ammunition storage and facilities
of Atmy, Navy, and Air Force in cthe Pacific Theatre inciuding Southeast Asia
and Far Easc. '

These are exanples of requests that require immediace respanse_frém the
Board and invelve maapower and travel fund requirements, Board team efforts
of this nature My require ejight or more team personnel with travel to the
B locatisn of the problem site with atrendant ctravel fund requirTements.

(b) Next priority is given to Department of Defense inscalla-
tions which are operationally active and have urgent problem areas requiring
Board attention and these are visited, surveyed, and assistance given as
often 2s required, Iastallations which have received this priority acttention
include:

1. Okinawva, Ryukyus Islands, before and during the pericd
of special ammunition shipments out of Okinawa,

2. Caervent Depat, United Kingdom during the U, S. Army
storage and construction planning, initial ammunition storage time frame and
later phases of coastruction plarning.

X (REPRODUCTION 710)
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3. Various Atny ammunition plants in CONUS during
periosds of expanded production or when there was an iancrease in accidenc
experience,

4, Various Navy armunition depots with production fa=-
cilities that encountered explosives safety prodlems,

£e¢) DoD installations which are operationally active or have
changes in mnissiosn afe svheduled for survey annually.

{d) A1l other DoD installations are scheduled in accordance
wvith their degree of activity and based on past experience,

The preplanned schedule iucludes scheduled surveys of approximately 300 DaD
{nstallacions in CONUS, 1t also {acludes ail o/evseas DoD installations
either storing U.5, owned amauanition and/or whece U,S, milicary or civilian
parsonnel are inveolved in azmunition operatisns, including NATO facilities.
Scheduled surveys are planned for approximately 150 overseas inscallations.
In addition, selected surve:s are made of the ammunition supply polats,
reseTve dacunition supply points, quick reaction sites, and basic load sites
{a both Germany and Korea., As an exacple of the magnitude of this task,
there are approxisately 300 anmunition basic load sites in Germany and Kotea.

d. The responsibilities of the Board were significantly enlarged or
expanded in 1968 to iaclude chenxical munitions and agent fillers within the
Board's responsibilicties. This again includes all phases: manufacturing,
transportation, handling, storag:, dispssal, approval of site plans, approval
of opsrations, and particularly Lhe approval of denilitarization and disposal
plans and operatiovns. This is a l1atge task to which W' sve now sbligating
three to four man~years of effort annually with much added travel. This has
had a large and measurable efiect on manpower requirerents and travel fund
requirenents., This effort is entirely and axclusively in support of and to
monitor the U. S, Army operations in this area. As an example, one demili-~
tatization operation of one type of chemical amrunition item at an Army
{installacion is funded by the program manager at an estimated cost of
32.8 million dollars and requires great manpower and travel fund programming
to review concepz plans, evaluate operatiosnal procedures, survey stars-up,

test run and pilat Tua operations, survey coatiauing productisn demilitarization

operations, and review and evaluate on-site the many problems that demilitar-
{zation and disposal of chemical munitions and agents involve.

e. Another new responsibility of the Board is to review 11508/11724
GSA land sutvey acrions, It is the responsibility of the Board to search
out the prablenm areas iavolved in proposed land relecases and advise the
Secrecary of Deferse regarding these laand release problens, The Board
‘evaluatés’ and surveys wher? tequired these lacatiosns whevre land is tecwm-
nended for release. In calendar year 1973, 183 GSA land actions were
processed, Problem areas eancountered in these evaluacions includes
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(1) Artiliery firing ranges or bambing ranges contaminated with
surface and subsurface explosive ordnance and ammunition,

(2) Buried ammunition or chemicals which have been disposed of
over the past many years by burial im the earth. ;

(3) Coataminated amnunitior manufacturing and process buildings,
sumps, drainage lakes, underground drain lines and pipe lines, and contami-
cated earth from these explosives or chemical manufacturing processes,

(4) Safety z0mes tvequirted around anmunition and chemical facilities
shich might be part of the land release package.

The Board advises »nd recommends that land not be released when a safety
zone is viclated o: when any ammunition or chemical contamination could
andanger the general public. This responsibility alone Tequires maapower
and travel funds to survey and evaluate these contaminaited land ateas
wherever they may be,

£, The Assistant Secrefary of Defense (I&L) and the Director of Defense
Research and Engineeting have jointly designated the DDESB as the Adminis-
rrative Agent and Action Office for U.S. participation in the NATO “Graup
of Expercs on the Safety Aspects of Transportation and Storage of Military
Armunition and Cxplosives” AC/258 and is required to support a number of
group and sub-group meetings and to cobserve and assist in the planning of
tests spoasored by this group. In addition, and corollary with this, at
the reguest of the Deparctment of Transportaticn, the DPLESB has been chatged
vy £SO{ISL) with providing a technical advisor on ammunition and explosives
safecy at semi-annual meetings of the UNO Group of Experts on Explosives,
Each of these assignments requires extensive travel on the part of one or
moTe people.

g. The Chairman, DDESB is respoausible for an annual ROTLE budget of
$500,000. Monicoting the various contracts and projects executed under
this RDTLE progrim clement Tequires extensive travel which must be accom=
plished at times appropriate to the ongoing wortk,

h. There are many osther areas of responsibility in which manpower
requirements and travel funding is iavolved and in most cases the effect
is that the requirements for travel funding are increased.

3, The Department of Defense Explosives Safety Board has a charter with
responsidilities derived from Acis of Congress and fronm DoD Directives.
Specifically in the area of travel fund requirements, the Board has a

statutory duty to survey and evaluaze all DoD amaunition facilities worldwide,

§, In view of the above, the DDESB preplans and preschedules vorkload and
travel with prudent use of funds but as required to carry ocut its respon-
sibilicies, Based on the¢ increased wvorkload and travel Tequirements, it is
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estimared that the travel fund requirements for FY 75 will incre.-¢ by 20%
to 25% over FY 74, . Much of the additional manpsuver requirements o .

A travel

fund requirements are specifically in the area of sypport co an? mo "oling

of U, S. Army ammunition and chemical coperaticns.
DDESB/BLK/bim :
20 May 1974

(REPRODUCTION #10)
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&L L, Metcalf

MEMORANDUM FOR SECRETARY ARMY, NAVY, AF

SUBJECT: Authority to Waive Explosives Safety Standards

" A recent question has arisen regarding authority to issue

waivers or exemptions to DoD Exposives Safety Standards.

DoD Di:;ective 5154.4, the Department of Defense Explosives
Safety Board exempts from its ccverage "Facilities being constructed
under combat conditions or the immediate expectation of‘such con-

/ ditions". It alsc proﬁdes for waivers or exemptions to DDESB standards

for "Strategic or other impelling reasons™.

In DoD Standard 5154.4S, waivers and exemptions are defined.
A waiver is a ''written authority which provides 2 temporary exception and
¢ permits deviation from a mandatory requirement of tb.es.e standards. It
is generally granted for short periods of time pending cancellationas a

result of termination of scheduled work commitments or correction of the

waived conditions.' Thus, a waiver is intended to cover temperary, o7
emergancy, or limited and local conditions of a nature reasona®ly within
&0 Lot

the responsibility and authority of the activity commander to accept or

correct as reces sary.

(REPRODUCTION #11)
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.accident.

Exemptions on the other
long term situations having significant implizations of possible loss
of DoD personnel or materials or of public hurzﬁ in the event of an
Therefore, except in those relatively rare cases where the
Congress has granted an exemptioan by Act or Resolution (as in the case
of Port Chicago), exemptions are limited to those cases where a Secretary,
Deputy Secretary, or Undersecretary of Deteﬁse or a Military Depart-
ment has made a finding and determination of necessity. Because of the
sénre public policy involvements th;t may be associated with or develop
from exempticas, delegation of .a.uthority below the Deputy and Under-

secretary level is neither feasible nor desirablie.

There is no criterion by which all cases can be evaluated to determine
whether a waiver or an exemption would be corrvet. Individual situations

must be examined as they arise.

Frank A. Shrontz
ASD (1%L)
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pOLESh- KX 13 October 1976 RCH/bim

MEMORANDUM FOR: COL G. G. WATSQN, ARMY MEMRER, DDESB
CAPT D. W. KNUTSON, NAVY MEMRER, DDES3
COL G. J. CORAX, AIR FORCEZ MEQGER, DDESB

SUBJECT: Stazdardized Hazerd Classification Information

1. Reference is made to chaunge 1 of DoD 5154.4S, DoD Armmunicion and
Explosives Safety Standards, dated areb 1976. .

2. The rajor portion of the referenced change pertains to the adoprion

of a new hazard classiiication systen bagced upon the recumxendstions of

the United Nations Orzanization. Each Military Department has been engaged
in conversion froz the present systez to the new system of classificaticn
for its ammunicion and explosives and anticipates {mplementatiocn of tue

nev systea in ealendar year 1977,

3. 1t is highly dasirable that & uniform systes be used by the Services
for Jlocusentction of this cew hazard information. AL preseat esch Service
utilizes a different format {or this informaticn. This practice oot oaly
increases cthe prevavility of using erroneous hazard data, but 1z alse leads
to the saue items bharing different classifications zs Las been found whaile

converting to the new systen.

4. It is understood thar axch Service is at present planning to produce the
oev barzard classificasios informacion by cozputerization. Discussions hava
indfcated that 311 desire the sune type of information; therafore, 3 unifornm

systen should be casy tc achicve.
5. It ia requasted that tha responaible office of your Departmeat be taskad

to coordinate with tha rosponsible ofiices of the other Services in develcping
a standazdized format for the computerization of hazard classification

_ loforzation.

P. G. KTLLEY, JR.
Colonel, USA
Chairman

(REPRO_DUCTION #12)
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7 BEPARTMINT OF THE MNAVY
Iq . .- SETICE 8F THE SN2 ar nNava ESERATIONS

) A . ' S
3 2>, 1 WASHINGTEN, 0.6 28130 ~atus seree v

N gty _ Ser 411/ 710403
T . , 29 Sep 1976

Prom: Chief of Naval Cperations
To: Chairman, Department of Defense Explosives Safety
Board

Subj: Explosives Safety Handling Arc for Torpedo Evolutions

Ref: {a) DOD standard 5154.4S, DOD Ammunitiecn and Explos.ves
. Safety Standards
(b) CNO mexmo ser C4/708897 of 18 June 1976

"Encl: (1) Briefing Material, same subject

1. 1In accordance with the criteria of reference (a), avticle
3.3C, and the schedule of reference (b), paragraph la. (5).,
enclosure (1) is forwarded for early review,

2. The proposed meeting date of 27 October 1976, 0900-1200,.
is confirmed for prasentation ¢f subject briefing to ithe Chairman
and Secretariat of the Ixplosives Safety Boaxrd.

! 3. It is reccmmonded that the explos;ves safety arc for up to
1500 pounds of ewplosives in Wavy torpadoes be established at
500 feet rzdius for handling evolutions witin necessary shieliding
in transpor: vehicles. The test data provided in enclosure (1)

seinferces the recommendation.
”’iEEZ;%:r 1&954;_‘

Eo U. ALLSHOUQ;
By direction.

Copy.to: {(w/o encl)
COMNAVSEASYSCOM (332, 04H)
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DUESR-K 28 October 1976 aui/ec al/bim

SUSJECY: Zxplosives Safaty Quantity-Distance Requirements for Torpedoes

Chief of Maval Operations
Dupavtuent of tha lavy
Aten:  QP-04

Washingeon, D. €. 203350

1. Rafereaces:

a. CHO ltr Ser 4117710408 of 29 Secp 76, subj: Explocives Safecy
Zaodling Arc for Torpedo Evolutions. .

b. Conference held 27 Ocz 76 ia DIES3 offices, subject as zbove.
c. Paragraph 5-2 T 2, DoD 5154.4S.

2. The data presented in referecce la has bean reviewed and furthez dis-
cussed in rcference 1b. The conprchensive nature of the test prozram
conducted on this subject and cthe subsequzat thorough nnalrvils of resulting
data are acknovlaedgad. Accordingly, the racommended 560-foot explosives
safety distance is coscurred in for up to 1500 pounés of explosivas ia
¥avy torpedoss, provided the torpedoes ore in tremsport venlslez equinned
vizh necessary shniclding ejuivalent to thar ucilized ic the Test pregren,
and ubam the 15¢7 pounds (NIY) 43 the maxirum credible azoust which canm

be isvolved ia a single incident.

3. This cvcluation of the torpedoes 1s considered adequates for coopliance
with refezsnce le for up to 1500 pounds NEW under the conditicns stated
md cn izteria chsaze to the standard will be issued to reflsct that fact.

cY: P. G. FVLLEY, JR,
0P=411 Colenel, GEA
Chatirtan

(REPRODUCTION #14)
(Vol. 41, p. 17,527)

289




